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By 
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NEW YORK 
The Engineering News Publishing Co. 
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PREFACE. 



This little volume is intended to supplement existing 
field books. Consequently the usual theoretical discussions 
have been omitted and the book reduced in size as much as 
possible. It is believed, however, that these tables will 
prove amply sufficient to meet the demands of the field 
engineer. 

The correction quantities are original in that they are 
applicable to any function of a curve and are independent 
of the central angle. The rectangular co-ordinates, X and 
Y, are believed to be entirely new. The appendix, "Field 
Engineering Without a Field Book," is here presented for 
the first time. 

The computations have been made with extreme care. 
The approximation of 5,730 feet for the radius of a one- 
degree curve, used in several previous books, has not been 
permitted in the preparation of the present volume. 

While every effort has been made to secure absolute 
accuracy in the tables, the author makes no claim to infalli- 
bility. Should any errors be discovered, however slight, a 
favor will be conferred by reporting the same to the pub- 
lishers. 

Chicago, July, 1906. R. S. Henderson. 
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EXPLANATfON OF TERMS. 




FORMULAS FOR A I CURVE. 



Rjdfus = R = jiTo^o' =S7Z9.b5 



5ob-tangent = T = Rfcff/iA 

Externa/ Secant = £" = Ff exsec;^ A 

Long C/jord =C = 2RsiV)44 

Mi'ddle Ordinote = M= Rvers^A 
f?ecton9ular Co-ordinate X = Rsin A 
Rectangular Co-ordinate Y= RverjA 
Lengtt? of Curve =L = IOOA 
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U5E or TABLES. 
I. To fiVid ffce funchons of a C° curve if & =^7-35. 
(tMfs I, II anJ III.) 



For 


a 1' curve.. 


For a 6° curve . 


T=ES2C.I 


Cor. = 0.19 


r-"f'+o./9=4f/.2, 


E= W2.I4- 


Cor. = 0.04- 


E = S|^.^004- 88.7 J 


C = 46Ea.8 


Cor. = «34 


C = 4«Lf + o.34=77«g/ 


M= 4-86.9/ 


Cor.= 0.04 


M.l^ +0.04=8/./? 


X = A230.0 


Cor.= 0.31 


X-^^^°''+a//-7^^3/ 


•Y=(96« 


Cor.= 0./4 


Y= <^'^^ + 0.IA.-3W.% 


L -47XIO0-H8.J3^ 47S8.33 


y.^*^f .793.06 



£. To f:nd ihe functions of" Curre of ZSo' roJivs if A= 9B-Z')'. 
(Tckles I, II o(7</ IV.) 



For a r curve. 
T = S973.t 

E-n*7.z 

C = 8269.7 
M =/76J.3 



For,o curve of ZZo' rot/ws . 

T =S973./ X .03S397 = 2Z9,35 
E = ^S47 2 X .03S397 = 97.90 
C = 8269.7 X .038397= 317.5-3 
t^ -1 763.3 *. 038 397= 67.71 



No correction required. Degree ef curve - Z6°-/6.4^ 



L = 






= 3SI.(,l 



If chaining beglm af ce end of curve Ihe svb-chorJ 
of ihe other enj Will he JV.62+ (^J X04-9-5l.(>Z+o.33 = Si.9S, 
making J. = 3y/.95 instead of 35/62 
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?. Buom^e ^ho^mg opplicafton of ihe /* curve fvncTton^ !r) poss^ 
ing ohtocles. ' (Tables i, II one/ III) 

GiVe/J Two fongenii intersect mg opposife. fo onJ Z4-7' from a 
bullJing. &=r9-43'. 5tot>off of Rl- =48+11.6 

Required To run in ihe fioffesf curve of even degree or 
half degree ihof v/iH char ihe bvilding bu naf less fhtrff So'. 

Moxi'mum allowohle walue oi E = Z'f-y-^o " 197'. 

For h =S^°-43' r, = JZ99.Z , E= 876.^^ and L, ~S97I.7 

~^ = AA5 Hence use 4'-3o' curve. §—'= '94.9 =£;.,„ . 
247 -/94.S = S£.l' = clearance . 




1 ' 


1 / ' 

Arf i43 

1/' 


L 



^^=>3^7.0=U„ 

Station of P. I. = 4-8-I-II.6 

T = 7+31./ 

Station of P.C.^ 4-0+30.5 

L = i3+zr.o 
Station of P.T.= S4 + 07.S' 

Sub-chord from P.C.to Station 41 = I9.S 
Deflection in minutes ='.3DX5uh-Jiord=.3X4.S)('9.S 
— zd. Hence deflections from P.C. are as 

foi/ovYs: 41, Cf-Zi'. AS, Z\4l'. 43, 4'-S6'. 44, 
7°-//: 4S, 9-Z6'. 46, If- 41'. 47, /3°-f(,'. 

With transit ot P.I. (afler A Irai been measured) 
set P.C. at s^ai-ion 40+80.5 and set P.T. on -for- 
ward tangent 731-/' from P. I. 

with transit at P.C. set stations 4/ oni 42 hij 
dei/ecfioi>5. 0/7 account of obstacles online 

stations 43, 44, 4S and 46 are Invisible from 
P.C. Ceniral angle to station 4-3= Zy(4''-5t') -9°- S?'. 



RAILROAD CURVE TABLES 



Tor A = 9'-«' X, = 981. SI ^^ = g/9.2 = y<. 

84.7S 



Y= 84.75 ^= 18.83 =r.,. 

Qollfn^ PC. sfaf'ion^O sef o panf A o^ 2-f /8.2 o/> svhtongent^ 
5e.i iiaiion 4-3 hy measuring I9.SZ irom A oW /oo' from sia- 
ton 42 . 

Central angJe % sfof/o/7 *4 = (s'-Sz) -l.(4'-3o') " l4-'-Zz' 

For C, = I4'-ZZ X, = /42^7 -^^^ = 3IS.3 = V«.,„ 
Y= /79./8 '-^X^~ 39.B2-\.i„ 

5ei a point' B o't sfa^/o/r 7-f-/S.9 on suhfongenf. Sei bfotion 
44- bv measor'ing J9.gz' from 3 and /oo' from station 4-3. 

5imllarlij for station 4-S, d,=/e°-ss\ X, =/8Sas , >'4.,„= 4;;.7 , 
Yi =30783 J X-„'~ ^^-■*' -Se/ o po'/nf F at station 4-HI.7 on jub-fonjeiit. 

■27S93 
For iiaV.on 47, & = Z7-fe' C, = Z7S9.3 -^^-g^ = (,/ 3. 1 8 Cor.=O.IS 

SM.ISf o./S - 6(3. 33 = C.J.30 . Sef station 47 bt/ chord Jhfanc^ 

6/3.}}' from P.C. and deflection I3°-S6'. 

Obstacles on f'in& pre^^ent sef'f'in^ station i^S b« meoivnna froip 
sia+ion 44 or 46. VV/VA transif of F set sfofion 45 bij mens- 

urinq OS.4-1' at r/qht o/Jg/es to sub-tong^nf . « 

W/rt transit at station 4^ set sfatro/JS 46 and 48 Ay deflec- 
tions. On account' of obsfoc/es on //he stations 49 one/ SO or^ 
invisible front stah'on 47. Central angle sfohon 47 fb St ~ /8'-0'. 

FbrA=/e°-o' C,=I79Z.6 '-^|^=:?9R36 Cor.=-0.IO J9S.36t-O./0 

= 398.4<, =c^.,„. at; = pv.fif ^7- = /i:6g = /v;.,„ 

5et station S/ 6u chord 398.4(,' from stof'icit 4-7 and Jeflecfion 
S'-d from foif^erit' at Nation 47. 

Set a 00/17/ H on the cJtord 100 {mm station 4-7 onj measvre 
distance from hi to station 4-6. Set o poi/jt K on We 

chord 100 from station SI. Set station SO bu measurina /oo' 
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rroni sfafioit SI aaj ihe same Jisfance from K as H /5 from s^f- 
i/on 48- 5e.f a ooini G at cen/er of chorj. Set station 4'3hii 

measuring /S:68 from O and /od' from station SO- 

VV/tt transit at P. T. sef sfatio/is SS, S3 a»<t S4- hf defhch'oos 
and checK on sfaticn St. 

In tie Torejoin^ example the correcTions are used oithl where 
necessaru.- A /itt/e prqcfice v/ill indicate where 1heij shoulj be 
used and where "tneii mail ie omiffej. 



4. Use of co-ora\'nates X onj Y as app\ie.d fe reversed corves. 
Given tno tangents moKin^ an a/yle of I0°-I4 With each otief- 
Heauired 1a connect ihem with an S° reversed cures. Tie curve 
is to leave the first tangent at a point U, the perpendicvlor 
distance. MF being 97.3S' 




If 'Wie curve Hz 'S produced beyonc/ H tb B increasing tie. 
central angle iij /0-/4' Hie tangent i the curve at B will be. 
parallel tb tie second tangent FN. 



For4=/0-/4 Y,=ioi7.9 



/0I79 

—^ =IZ7.Zt- Cor. = 0.10 ;e724 + 0.10 



91.14 



=m7.34=9q.X = 9U4 ^i^= 11.39 =qH 97-3Si-//.39 = /OB.7*=QF=KV. 

^2^*i=S4.37 = KZ = ZV ' S4.37XS =43A.'3t Cor=.04xZ=3Z 

434-.%-.32 = 4M.64=X -for central angle a. Hence a = SB'-ZS'. 
b=^ir-i9)-0o'-/4) = IZ°-I4' 
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For A = 22-28 X, = 2/S9.fc 



■ £73 70 Cor ~ 0.22 



0,ZZ =273 92 =\/N=BK. Z.73.SZ-ia7.i4 =/46 5B =C)K = Fl/'. 



LenjHi of curve ZN 



. gZ46.67 



= £80 8 



S- Use of middle orJinates in pfattiM a curv^ of lanie. centrol 
G/Ve/i a .5'°curve. 4 = *9V'/'. 



Bisect chorj 0G o/ W 
Canned H and F. 

KF='.S1^ = 243.3 

Draw PZ perperx/i'tular to chord KG at miJdIe 
po'ifff- P. Draw QS psroepaicular h c}nori BK 

af miMIe polni" Q. 




QS = PZ 



. 256.6/ 



=Sl.i 



Thui hu successive bisection aau number of points mau be 
plotted on the curve. 

6. Use of X, Y and C in plotting a curve of small central anjle. 
Given a 3° curve. & = E'-/7'. 
ReouireJ to plot poinJi on ihe curve. So oparf' 
Calling P.C. station qlves the folloviing valves of X.YaoJ 
C for one half of 1he curve: 



sfot;.™ 


A 


X 


Y 


c 


O-i-SD 


r-so- 


50.0 


0.7 


SOo 


f 


3- O 


loo.o 


t.6 


/00.0 


*so 


4-30 


M9.S 


S.S 


IS0.0 


z 


6- O 


139.6 


10.^ 


199.9 


+J0 


r-30 


E49.3 


16.3 


Z49.S 


3 


9- o 


?9(?,)f 


£3.5 


29ft7 


+yo 


/P-JO 


.T.««.0 


52 .0 


349.S 



Calling P.T station use the. same 
waives of X, Y and C -for th^ 
other half of the curve. 
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Z Vsm of (ong choros in plot+inj a "Transif line. 
PeooiPeJ ib plo^" the followfno notes: 



Tongenf 



T 

3 
h 

k 

_E_ 



Length 



ssoo' 

397? 
2800 
5631. 

3 78 A- 



Angle 



28-32 R. 
IS-19 L. 
38-44 L. 
40.5-4 R 
47-16 L. 



ToAj/ Angle 



Z8-3Z R. 
12-13 R. 
26-31 L. 

32-F3 L. 



C. for, 
Tbfaf Anjte 



2824.0 
/2 19.4- 
£628.1 
/A?*. 6 
3243.4. 



T/ie lenglfc oo^ angle, of fte var/oos 
Tangents are measured y ttie fotal Ofl- 
g/es computed ond C, taKen froir? 
table n. 

At a conyenienf point on Ifce map 
ao<^ ^o /er^e scale «/row o circle 
w/tt radlvs of S7e9.es' 

Through #e center z of ^ circ/e 
rfrow o A/ie. jsarolle.! to tongen'f' b, 
mtersectina we circomference ot poiot b. 




Usin^ scale "fo wliich circle yvos drawn lav off chords ai follows: 
hf = 2824.0' A ^e r/y/,t of 6 

bq = 12(9.4 

bh = 2628./ ■• •• lef+ ■■ • 

tK = 14-34.6 .. ngW • - 

6f> = 3243.4 left . .. 

Dron longerif' f parallBl to xf , tangent -g paro/le.1 to x.g, to/jgenf 

h parallel A zh etc. 

. Draw lenglis of fangenti to ,scale of mop. 
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8. Use of faUes VI and VII . 

Table v/ qives natural sines ana cosines ana toh/e WW nafurol 
Bfigenis and coWngenfs to seven decimals for angles \iorulng 
oij Ten mi'nofes • 

Tie maximum error resulfinq from direct inTerpoloTion or 
inTermedio'te angles is one uniT in ihe sixth decn/nol place 
for tab^e. V/ and four units for table VH. Hence liese tables 

are more occurate. won live -place tables \arijing iu single 
minutes. 

Tangents are qiven onig for angles under 45° and cofongeiiti 
for angles over 45" since dire.ci' inlerPo/ation is not per- 
m/ssahle outside of itiese- /imfs. 

To find the tangent of an ong/e greater Viatt 4-S° /o^e 
the reciprocal of ihe cofUnQenf of nie an^le. 

To find the cotangent of on angle less thoo 45"° tof^e. 
tie reciprocol of Hie tangent of 1he angle. 
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TABLE I.— MINUTES IN DECIMALS OF A DEGREE, AND LENGTH OF A 
ONE-DEGREE CURVE. 





bsaws 


leli^- 




ITecimars 


Lenort 




Decmals 


Lengtl. 


Minufes 


of a 


of 


Minutes 


ofo 


ofo 


Hml-ei 


ofo 


ofo 




Oesree 


r Curve 




Oegne 


r Curve 




r Cvrife 


I Corfc 


O 


.0000 


0.00 


20 


.3333 


33.33 


40 


.6667 


66.67 


( 


.01 6r 


(.67 


a/ 


.3500 


3S.00 


41 


.6833 


68.33 


z 


.0333 


3.33 


2£ 


.3667 


'36.67 


42 


■ 7000 


70.00 


3 


.OSOO 


s-.oo 


Z3 


.3833 


38.33 


43 


.7/67 


7/. 67 


■* 


.0667 


6.67 


Z4 


.*0OO 


AO-00 


44 


.7333 


73.3 3 


5- 


.0833 


9.33 


as- 


.4167 


4/.C7 


45 


.7SOO 


7^.00 


6 


.lOOO 


10.00 


26 


.4333 


43.33 


46 


.7667 


76.67 


7 


.1167 


11.67 


27 


.4S'oo 


45:00 


47 


.7833 


78.33 


8 


.1333 


13.33 


2S 


.4667 


46.67 


48 


.9000 


90.00 


9 


.ISOO 


IKOO 


29 


.4833 


Ae.33 


49 


.3/67 


81.67 


(O 


.166,7 


16.67 


30 


.S^OOO 


SO. 00 


SO 


.8333 


83.33 


II 


.1833 


18.33 


3/ 


.5-/ 67 


SI.67 


S\ 


.9SOO 


85.00 


IZ 


.2000 


go.oo 


32 


.5333 


53.33 


52 


.8667 


36.67 


3 


.2167 


ZI.67 


33 


.5SOO 


SS.OO 


53 


.8833 


88-33 


;4 


.2333 


23.33 


34- 


.5667 


56.67 


54 


.9000 


90.00 


IS 


.isoo 


ZS.OO 


35- 


.583? 


58.33 


SS 


.9167 


91.67 


if, 


.2667 


26.67 


36 


.6000 


60.00 


56 


■<i333 


93.33 




.2833 


Z8.33 


37 


.6/67 


61.67 


57 


.9500 


95.00 


'8 


.3000 


30.00 


38 


.6333 


63.33 


58 


.9667 


96.67 


/9 


■3/67 


3/. 6 7 


39 


.6S00 


-65. pa 


59 


.9833 


,9g?3 



POSITIVE CORRECTION FOR LEN6TH OF SUB-CKORO FDR A 10 CURVE. 



SAKlborJ 


Corredfon 


10' 


.(>/S 


ao 


.024 


30 


.035 


40 


.043 


JO 


.048 


eo 


.049 


70 


.045 


SO 


.037 


90 


.022 



Ths correction varies os the. 
souare of lie of^jree of curve. 

Thus for a /5° curve ar></ 
suk-chord of Zo' file, correction 



= (^)x.o*s=./ej' 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


0° 


/" 


T 


E 


c 


M 


X 


Y 


T 


E 


C 


M 


y 


Y 





0.00 


0.000 


o.oo 


O.OOO 


o.oo 


0.000 


50.00 


0.2/8 


100.05 


02/8 


/00,00 


0.873 


( 


0.83 


o.ooo 


1.67 


0.000 


1.67 


0.000 


50.84 


0.226 


0/67 


0.226 


0/,66 


0.90Z 


2 


/.67 


O.OOO 


J. 33 


0.000 


3.33 


0.001 


5/.67 


0,233 


03.33 


0233 


03.33 


0.932 


3 


2.50 


0.001 


S.OO 


O.OOI 


S.OO 


0.001 


52.50 


0.241 


OS.OO 


024/ 


OS.OO 


0.962 


4. 


3.33 


0.001 


6.67 


0.001 


6.67 


0.00* 


53.34 


O.l'iS 


06.67 


0.248 


06.66 


0,993 


5 


4.17 


0.002 


8.33 


0.002 


8.33 


0.006 


5»./7 


0,256 


08.33 


0.256 


08.33 


\.0l4 


6 


S.OO 


0.O0Z 


lO.OO 


0.002 


/O.OO 


0.009 


55.00 


0,264 


1000 


02S4 


09.99 


1.056 


7 


5.83 


0.003 


//.67 


0.003 


11.67 


O0I2 


ssei- 


0.272 


11.67 


0.272 


//,66 


LOSS 


8 


6.67 


0.004 


/3.33 


O.004 


13.33 


0.0/6 


56.67 


0280 


I3.il 


0280 


13.33 


I.IZI 


9 


7. SO 


0.005 


IS.OO 


0005 


/S.OO 


O.020 


57.S0 


0289 


/S.00 


0289 


14.99 


1.154 


/O 


8.33 


0.006 


16.67 


0.006 


16.67 


0.024 


58.34 


0.297 


116.67 


0.297 


116.66 


1.188 


// 


9.17 


0.007 


18.33 


0.007 


/8.33 


0.029 


S9./7 


0306 


/8,33 


0.306 


/8.33 


/.222 


/Z 


10.00 


0.003 


Z0.0O 


0.009 


Z0.0O 


0.035 


60.00 


03/4 


2000 


0.314 


/9.99 


/.2S7 


/J 


/0.S3 


O.OIO 


Z/.67 


0.010 


ZI.67 


0.041 


60.84 


0.323 


2/.67 


6 323 


2/.66 


/.292 


/4 


II. er 


o.oii 


23.33 


0.0/2 


23.33 


0.048 


6/.67 


0332 


23.33 


0.33Z 


25,33 


/.327 


/y 


ll.SO 


0.014 


25.00 


0.O/4 


2500 


o.oss 


62.50 


0.34/ 


25.00 


0.341 


24.99 


/.364 


/6 


/3.33 


0.0/6 


?6.67 


OlO/6 


26.67 


0.062 


63.34 


035B 


26.67 


0.350 


26.66 


1.400 


/7 


/4./7 


0.0/g 


28.33 


0.018 


28.33 


0070 


64. ;7 


0.359 


28.33 


0.359 


28.32 


1.437 


18 


1^.00 


0.020 


30.00 


0.010 


3O00 


0.079 


65.00 


0369 


30.00 


0.369 


Z9.99 


I.47S 


19 


IS.83 


0.022 


3;.67 


0.022 


3;.67 


0.088 


65.84 


0378 


3/.67 


0.i7S 


31.66 


1.513 


20 


16.67 


a 024 


33.33 


ao24 


33.33 


0.097 


66.67 


0388 


/ 33.33 


0.388 


13332 


I.SSI 


2/ 


I7.S0 


O.027 


35.00 


0.027 


3S.00 


o.)o7 


67.su 


0398 


35.00 


0.398 


34.99 


1.590 


22 


18.33 


0.029 


36.67 


0.029 


36.67 


0//7 


68.34- 


o.4og 


36.67 


0.408 


36.66 


1.630 


23 


19.17 


0.032 


38.33 


ao32 


38.33 


0.(28 


69.17 


0.418 


38.33 


0.4/8 


38.32 


1.670 


24 


ZO.OO 


0.035 


40.00 


0.035 


40.00 


O.I/tO 


70.00 


0.41% 


40.00 


0.428 


35199 


1-7/0 


25 


20.83 


0038 


41.67 


0.038 


41.67 


O.ISZ 


70.84 


0.438 


41.66 


0438 


4 '.65 


I.7S-I. 


26 


21.67 


aoii 


43.33 


0.041 


43.33 


0.164 


71.67 


0448 


43.33 


0.41« 


43.32 


1.793 


27 


22.50 


0.044 


45.00 


0044 


4S.00 


0:177 


72.50 


0459 


45.00 


0.459 


44.99 


1.835 


28 


23.33 


0.048 


46.67 


0.048 


46.67 


0.190 


73.34 


0469 


46.66 


0.469 


46.65 


1.877 


29 


24.17 


0.051 


48.33 


ao5j 


48.33 


0.ZO4 


74.17 


0.430 


48.33 


0.480 


48.32 


iSfo 


30 


25.00 


O.OFF 


50.00 


0.055 


S0.00 


02/8 


7S.0I 


049/ 


/ 50.00 


0,491 


/49.98 


1.963 


5/ 


25.83 


0.058 


51.67 


0.058 


51.67 


0.233 


7S.84 


0502 


51.66 


O.SOi 


5/.65 


2.007 


32 


2t.67 


0.062 


53.33 


.0.062 


53.33 


0.248 


76.67 


05/3 


53.33 


0.513 


S3. 32' 


2.052 


33 


2750 


0.066 


5S.0O 


O066 


55.0O 


0.264 


77.SI 


0.524 


S5.00 


0.SB4 


54.98 


2.096 


34 


28.33 


0.070 


56.67 


0.070 


56.67 


0.280 


78.34 


0.536 


56.66 


0.535 


56.65 


2.142 


35 


29./7 


0.074 


58.33 


0.07* 


58.33 


0.297 


79.17 


0547 


58.33 


0.547 


58.32 


2/88 


36 


30.00 


0.079 


60.00 


0.079 


60.00 


03/4 


80.01 


0559 


60.00 


0.559 


59.98 


2.234 


37 


30.83 


0.083 


61.67 


0.083 


61.67 


0.332 


80.84 


0.570 


61.66 


0.570 


6/.6r 


2.28/ 


38 


31.67 


0.088 


63.33. 


.aoss 


a.33 


0.350 


8/.67 


0S8Z 


63.33 


0.581. 


63.3/ 


2.328 


39 


32.50 


0.092 


65.00 


0.09a 


6S.OO 


0.369 


81.51 


O.S9/i 


6S.00 


0.594 


64.98 


2.376 


AO 


33.33 


0.097 


66.67 


0.097 


66.67 


0388 


83.34 


0.606 


166.66. 


0.606 


166.65 


2,424 


41 


34. ;7 


0./02 


68.33 


O.IOZ 


68.33 


0.408 


84. /7 


0.618 


68.33 


0.618 


68.31 


2.473 


42 


35.00 


0.107 


7O00 


0.107 


70.0O 


0428 


85.0/ 


' 063/ 


70.OO 


0.630 


6998 


2.522 


43 


35.«3 


O.IIZ 


7/.67 


O.IIZ 


7/.67 


0.448 


85.84 


0.643 


7166 


0.643 


7/.64 


2.S« 


44 


36.67 


0.117 


73.33 


0.117 


73.33 


0.469 


86.67 


0.656 


73.33 


0,655 


7331 


2.622 


4y 


37.S0 


O.IZi 


75.00 


0.IZ3 


7S.00 


0.49/ 


87.51 


0.668 


75.00 


0.668 


74.91 


2.672 


46 


38.33 


O.IZB 


76.67 


0.IZ8 


76.67 


05/3 


88.34 


0.681 


76.66 


068/ 


76.64 


2.724 


47 


39.17 


0,/34 


78.33 


0.134 


7S.33 


0.535 


89./7 


0.694 


78.33 


0.694 


78.31 


2.775 


48 


40.00 


0./40 


80.00 


0.140 


80.00 


0.SS9 


90.01 


0.707 


79.99 


0.707 


79.97 


2.827 


49 


40.93 


0./46 


81.67 


0.146 


8/.66 


0582 


90.84 


0.7Z0 


81.66 


0.7Z0 


81.(4 


2.880 


JO 


4-1.67 


0.)5Z 


83.33 


O.ISi 


83.33 


0606 


9/. 68 


0.733 


183.33 


0.733 


I83.30 


2.9J3 


51 


42.50 


0.IS8 


8S.OU 


0.158 


85.00 


0.630 


92.5/ 


0.747 


84.99 


0.747 


84.97 


2.987 


52 


43.33 


O.I(,i 


86,67 


0.164 


86.66 


a655 


93.34 


0.760 


86.66 


0.760 


86.64 


3.04/ 


53 


44./ 7 


0.170 


88.33 


0.170 


88.33 


0.68/ 


94.18 


0.774 


88.33 


0.774 


88,30 


3.095 


54 


/iS.OO 


0.177 


90.00 


0.177 


90.00 


O707 


9S.0\ 


0.78B 


8999 


C.78i 


89.97 


3./50 


55 


45.83 


0.183 


91.67 


0.183 


9/.6e 


0733 


95.84 


0.80Z 


9/.66 


O.SOZ 


91.63 


3.206 


56 


46.67 


0.190 


93.33 


0.190 


93.33 


0.76O 


96.68 


o.ei6 


93.33 


0,8/6 


93.30 


3262 


57 


47.50 


0.197 


9S.00 


0.197 


95.00 


0788 


97.51 


0.830 


94.99 


O830 


94.96 


3.3/8 


58 


48.34 


0.204 


96.67 


O.ZOA^ 


96.66 


0.8/6 


98.34 


0.844 


96.66 


0844 


96.63 


3.375 


59 


49. /7 


0.711 


9?.33 


0.2I/ 


99,3? 


0.844 


99./8 


OB?? 


98.33 


0858 


98.30 


3.432 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CUR VIC 



2* 


3" 


/ 


T 


E 


c 


M 


y 


Y 


T 


E 


c 


M 


X 


Y 


100.0/ 


0.873 


/99.99 


0.873 


199.96 


3.490 


1 50.04 


1.964 


Z99.97 


\.963 


29987 


7852 





oo.as- 


0.887 


E0/.66 


0.887 


20/.63 


3.549 


50.87 


1.986 


30/64 


1985 


30/. 53 


794o 


1 


01.68 


0.902 


03.33 


o.goz 


03.29 


3.608 


51.70 


2.008 


03. 30 


Z.0O7 


Oi.ZO 


aozg 


2 


o2.ri 


0.9/7 


04.99 


0.917 


0496 


3.667 


52.54 


Z.03O 


0497 


2.029 


04.86 


8.116 


3 


03.3S 


0.9JZ 


06.6« 


0.93Z 


06.62 


3.71:7 


53.37 


2.052 


06.6 3 


2.052 


06.52 


8.Z05 


4 


04.1s 


0.947 


08.3Z 


0.94-7 


08.29 


3.787 


54.2/ 


Z.07S 


08.30 


2.074 


08.19 


8.m 


5 


OS Of 


0.96Z. 


09.99 


0.962 


09.96 


3.848 


5-5.04 


8.097 


09.97 


2.096 


09.85 


8.384 


6 


OS 85 


0.978 


//.66 


0.977 


//.62 


3.909 


33787 


z.iio 


11.63 


Z.\I9 


//.S8 


S.475 


7 


o&es 


0.993 


(J. 32 


0.993 


/3.29 


3.97/ 


-56.7/ 


8.143 


13.30 


Z.I4Z 


/3./8 


9.566 


8 


07.^1 


1.009 


/4.99 


/.O09 


/4.95 


40?/ 


5754 


8.166 


14.96 


2.I6S 


14.85 


8.657 


9 


IOS.3S 


I.0Z4- 


2/6.66 


/.024 


2/6.62 


4.096 


IS8.38 


e.188 


3/6.63 


8.188 


3I6.SI 


8.749 


10 


09.18 


I.040 


l^.iZ 


I.04O 


IS.ZS 


4./59 


59.21 


2.2/2 


18)0 


Z.ZII 


i9.n 


8S4I 


n 


10.01 


I.OS6 


19.99 


I.0S6 


19.95 


4.223 


60.04 


2.235 


/9.9(, 


2.2J4 


19.84 


8.934 


12 


/0.85- 


l.a7Z 


21.66 


I.07Z 


ZI.6I 


4.287 


60.88 


z.zss 


ZI.63 


2.257 


81. SO 


9.027 


13 


11.68 


/.0B9 


23.32 


i.osn 


23.28 


4.352 


61.71 


2.282 


Z3.Z9 


2.28/ 


Z3./7 


9.IZI 


14 


IZ.SZ 


/./OS 


24.99 


1.104 


24.95' 


4.4/7 


62.55 


Z.30S 


2A.96 


2.30* 


24.83 


9.1IS 


»5 


13. 3S 


I.IZI 


26£J 


I.IZI 


26.6/ 


4.483 


63.38 


Z.ii9 


26.63 


2.328 


26.45 


9.310 


16 


14: li 


I.I3S 


28.32 


1.137 


28.28 


4.5-49 


64.2/ 


Z.353 


28.29 


8.35Z 


28./6 


9.405 


17 


)s:oz 


/./S4 


Z9.99 


'IIS4 


29.94 


46/6 


65.05 


Z.i77 


29.96 


2.376 


29.82 


9.S0I 


18 


IS.VS 


1.(71 


3/.6S 


I.I7I 


31.6/ 


4.6«3 


65.88 


2.40I 


3/. 62 


ZAOO 


3/.49 


9.597 


19 


116.69 


/./8S 


Z32.32 


I.IS8 


233.27 


4.7SI 


(66.72 


2.425 


333.29 


2.424 


333./S 


9.694 


ZO 


17. FZ 


I.ZOS 


34.99 


l.loS 


34.94 


4.8/9 


6755- 


2.449 


t4.96 


2.448 


34.81 


9.791 


2/ 


m.w 


l.zzz 


36.6S 


/.222 


JK.60 


4.887 


68.38 


2.4W 


36.62 


2.47.3 


364S 


9.888 


22 


19.19 


/.Z40 


38.32 


/.239 


33.27 


4.956 


69.2Z 


2.498 


3829 


2.497 


3814 


9.987 


23 


ZO.OZ 


I.ZS7 


39.99 


/.Z57 


39.9.? 


£026 


70.05 


2.523 


39.95 


2.522 


39.80 


10.09 


24 


20.85 


i.z7a- 


4/.6S 


/.274 


4/.60 


5.096 


70.S9 


2.54« 


41.62. 


2.547 


41.47 


10. IS 


25 


2/.69 


/.292 


4*3« 


/.292 


43.26 


J./66 


7I.7Z 


Z.573 


45.Z9 


2.572 


43.13 


10.28 


26 


. zz.se 


/.3/0 


44.98 


1.3/0 


44.9i 


5.237 


72.55 


2.598 


44.95 


2.597 


44.80 


10.38 


27 


23.35 


/.328 


4<.65 


1.327 


46.59 


5.309 


73.39 


2.62J 


46.62 


2.622 


46.46 


/0.4S 


28 


24. 19 


/.346 


48.32 


I.34S 


48.26 


5.38/ 


74.21. 


Z.6M 


4».28 


2.647 


48/8 


/0.59 


89 


125^02 


1.364- 


249.98 


1.364 


249.92 


S/i53 


US.Ob 


2.67# 


349.9S 


2.672 


349.79 


IC69 


30 


ZS.X 


I.32Z 


S/j65 


I.38Z 


SI. 59 


5.S25 


75.89 


2.699 


5I.6Z 


2.698 


51.45 


/0.79 


31 


26.69 


1.400 


Si3Z 


1.400 


53.25 


5.600 


76.7Z 


2.725 


53.28 


2.724 


53.11 


/0.89 


32 


2ZJ-2 


1.4/9 


S4.9S 


1.419 


54.92 


5.674 


77.56 


Z.7S-/ 


54.95 


i.749 
z}77f 


54.78 


IMS 


33 


28.36 


/.*.38 


S66S 


1.437 


S6.5S 


5.748 


7B.39 


2.776 


56.61 


56.44. 


II. /o 


34 


Z9.I9 


/.4« 


SS.3/ 


1.456 


5S.Z5 


5.823 


79. £3 


2.809 


58.2S 


2,80/ 


58./0 


II.ZO 


35 


JO.crZ 


/.47f 


59.96 


I.47S 


59.91 


5.S9S 


80.06 


2.829 


59.9s 


2.827 


59.77 


//.3/ 


3« 


3aSi 


1.494 


6I.6S 


1.494 


61.58 


5.974 


80.90 


2.85r 


61.61 


Z.S54 


61.43 


//.4I 


37 


31.69 


I.SI3 


63JI 


1.513 


63.24 


6.050 


81.73 


2.88/ 


63.28 


2.880 


63.09 


/I.5Z 


38 


32.53 


/S3Z 


•64.98 


I.S3Z 


649/ 


6./27 


82.56 


Z.90S 


64.94 


2.906 


64.76 


//.(Z 


39 


133.36 


/.ss-z 


266.65 


1.5 SI 


266.17 


«.20r 


I8J.40 


Z.934 


366.6/ 


8.933 


366.48 


ii.n 


40 


34.19 


I.S7/ 


69.3/ 


1.571 


<az4 


6.282 


8423 


2.96/ 


68.27 


8.960 


68.08 


I/.84 


V 


3S.03 


/.S9I 


69. 9S 


1.590 


69.90 


6.36/ 


85.07 


8.988 


69.94 


Z.987 


69.75 


//.94 


42 


3S.3(. 


/.6II 


7/.64 


1.6 10 


7/.S7 


6.439 


8*90 


3.01S 


77.6/ 


3.0I4 


77.4/ 


IZ.05 


43 


3K.69 


I.630 


73.31 


I.630 


73.23 


6^/9 


?6.74 


3.04-Z 


7i.t7 


3.04/ 


73.07, 


I8J6 


44 


37.S3 


I.6S0 


74.98 


I.650 


74.90 


6.598 


8757 


3.069 


74.94 


3.068 


74,74 


n.xi 


45 


38.36 


/.670 


76.M 


I.670 


76.56 


6.679 


88.40 


3.097 


7i.60 


3.095 


76.40 


IZJ8 


46 


39/9 


1.691 


78.31 


/.690 


78.Z3 


6.75? 


B9.Z4 


3.)24 


78Z7 


3.IZ3 


78.06 


IZ.43 


47 


40.03 


1.7/ 1 


79.98 


1.710 


7389 


6.840 


90.07 


3.158 


79.94- 


3.15a 


79.73 


/2.60 


48 


40.86 


/.73I 


SUI 


1.731 


8/.S6 


6.922 


90.91 


3./80 


81.60 


3.1 78 


8/39 


(2.7/ 


49 


14-1.70 


I.7SZ 


Z83.3/ 


1751 


283.22 


7004 


191.74 


3.Z07 


383.87 


3:Z06 


383.05 


IZSt 


SO 


42.53 


1.773 


8497 


1.771 


84.89 


7.087 


92. 5g 


3 835- 


84.93 


3.Z34 


84.72 


11.93 


SI 


43.37 


/.793 


8&e4 


1.793 


SS.S5 


7.170 


n.4i 


3.263 


86.60 


3.262 


86.38 


13.04 


5Z 


44.20 


/»/■* 


88.3/ 


I.?l4 


88.22 


72M 


n.z4 


3.29Z 


88.86 


1.i9o 


8S.04 


13.16 


SI 


45.0J 


/S3S 


89.97 


I.S35 


8988 


7.338 


95.08 


3.320 


S9.93 


3.318 


89.70 


13.27 


54 


45:87 


I.8S7 


91.64 


/.a56 


9154 


7.422 


95.91 


3.348 


91.60 


3.U7 


U37 


13.38 


S5 


46. 70 


I.B78 


93.31 


1.377 


93.21 


7.507 


96.75 


3.377 


93£6 


3.375 


93.03 


I3.SO 


56 


47« 


■ 1.899 


94.97 


/.899 


94S7 


7593 


9758 


3.406 


94.93 


3.404 


94.69 


/3.6I 


57 


48.37 


/.92/ 


96.64 


I.920 


96.54 


7.679 


98.12 


3.434 


96.59 


3.43Z 


96.35 


13.73 


58 


49.20 


I.94Z 


?9,?o 


L94Z 


SS.ZO 


Zl^sj 


99.25 


3.463 


99.26 


3.4(1 


jm 


/A»4 


59 
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TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


4° 


5" 


T 


E 


c 


M 


X 


y 


T 


E 


c 


M 


X 


Y 





200.08 


3492 


399,92 


3.490 ' 


39968 


13.96 


250.lfc 


S.4S9 


49«85 


5453 


499.37 


2(.80 


/ 


00.92 


3.522 


40I.S9 


J.S20 


401. 34 


14.07 


^1.00 


5.495 


S0I.5\ 


5.490 


501.0} 


ZI.9S 


2 


0I.75 


3.55/ 


03.1b 


3.S49 


Olol 


14.19 


51.13 


5532 


OKB 


S.SZ6 


02.69 


2lp9 


J 


02.59 


3.580 


Oi^.U 


i.S78 


04.67 


14.31 


SZll.7 


5.568 


04.84 


5.561 


0435 


22.24 


4 


03.42 


3.6 lo 


06.59 


3.60g 


06.33 


14.4} 


S3.50 


5605 


06.6/ 


S.600 


06.01 


22.39 


5 


04.26 


J.640 


08.25 


*.637 


0799 


I4.U 


5434 


J.642 


08.(7 


5637 


07.67 


2t.54 


6 


0S.09 


3.669 


09.92 


3.667 


0966 


(4.66 


5s./ 7 


S.i79 


09.84 


5.6W 


09.33 


22.68 


7 


05.9Z 


3.699 


•'II-S8 


ii97 


I/.32 


(4.78 


S6.0I 


S.7I7 


II.SO 


57" 


10.99 


22.83 


8 


06.76 


3.729 


/3.Z5 


3. 717 


'2.98 


14.90 


56.S4 


5.754 


Ii.l7 


5.748 


/2iS 


22.98 


3 


0759 


S.TSO 


(49/ 


3.7S7 


(4.64 


ISjoZ 


sue 


5.79/ 


14.83 


£7g5 


(4.3/ 


23.(3 


/o 


208.43 


3.700 


416.58 


3.787 


4I6.30 


|5,/4 


258.51 


j;829 


516.50 


5823 


5/5.97 


23.28 


/I 


09.26 


3.820 


(8.25 


3.8/S 


17.97 


,15.27 


59.35 


5.867 


18.16 


5861 


/763 


2343 


/z 


}O.IO 


3.85/ 


(991 


3.848 


19.63 


/5.39 


60.(« 


5904 


19.83 


5898 


/9.29 


2358 


M 


10.93 


3.88/ 


2/. 58 


3879 


21.29 


(5.5( 


6/.02 


5942 


21.49 


5.936 


20.95 


23.73 


14 


11.77 


S.9/Z 


23.24 


3.905 


22.95 


15.63 


6J.85 


5;»0 


23.16 


5.9» 


22.61 


2388 


15 


K.iO 


3943 


24.9/ 


3.940 


24.62 


\S.7t 


62.69 


6.019 


24.83 


6.012. . 


24.27 


24.04 


;e 


13.43 


3.9» 


2657 


3.971 


26.28 


(5.88 


63.52 


6.057 


26.49 


6,050 


25 93 


24.19 


n 


J4.Z7 


4.005 


za,24 


4,0l>l 


27.94 


/600 


64.36 


'6.095 


28/5 


6.089 


2759 


a».34 


IS 


IS. to 


4.036 


2990 


4 033 


29.60 


(6.13 


65.19 


6./34 


2982 


6.(27 


29.25 


24.50 


19 


IR94- 


4.068 


3I.S7 


4.0C5 


3/26 


/6.25 


6603 


6./7-? 


3l.4g 


6. (66 


30.9/ 


24.65 


20 


2(6.77 


4.099 


433.24 


4.096 


432.93 


(6.38 


266.96 


6.^11 


SHIS' 


6.za5 


532.57 


24.80 


El 


1761 


4.r3( 


34.90 


4.(28 


34.59 


/65I 


67.70 


6.tSb 


34.81 


6.243 


34.23 


24.% 


ti 


18.44 


4.(63 


36iS7 


a.\S9 


36.25 


/663 


68.53 


6.289 


36.48 


6.282 


35.89 


25.12 


Zi 


19.23 


4.194 


38.23 


4.191 


379/ 


(6.76 


69.37 


6.328 


38.1* 


6.32 ( 


3755 


2527 


1^ 


20.// 


4.226 


3990 


4.Z23 


39.57 


(6.89 


;».20 


6.368 


398/ 


6.36/ 


39.21 


25.43 


25 


20.95 


4.259 


4/.56 


4.255 


4/.23 


17.01 


7/.04 


6.407 


4 (.47 


(,.400 


40S7 


25.59 


26 


21.78 


4.29/ 


43.23 


4.287 


42.90 


17.14 


71.87 


6.447' 


4J./4 


6.439 


42.53 


25.74 


27 


22 £1 


4,323 


44.89 


4.3ZO 


4AS6 


17.27 


72.7/ 


6.486 


44.80 


6.479 


44.(9 


25.90 


2g 


23.45 


4355 


4S.56 


4352 


4622 


17.40 


73.54 


6.526 


46.47 


65(9 


4584 


26.06 


29 


24.18 


4.388 


48.22 


4.385 


4^88 


IZSi 


74.38 


6.566 


48.13 


6.558 


4^50 


26.22 


30 


225.11 


4.42( 


449.89 


4.417 


449.54 


17.6b 


Z7S:2I 


6.606 


sm.so 


6.598 


549(6 


26.3^ 


3P 


25.95 


4.454 


51.56 


4.450 


5(.ZO 


17.79 


76.0S 


6.646 


SI. 46 


6.638 


50.82 


26.54 


32 


26.79 


4.487 


53.22 


4.483 


S2.87 


17.93 


76.89 


6.686 


53.13 


6.679 


5Z.48 


2670 


3J 


27ft 


4520 


J4.89 


45(6 


54.53 


18.06 


77.72 


6.727 


54.79 


67/9 


54.(4 


26.86 


34 


28.46 


4553 


5655 


4549 


56.19 


1819 


■78.56 


6.767 


56.45 


6.739 


SS.80 


27.02 


3S 


29 Z9 


4.5S6 


58.22 


4.583 


57.8S 


18.32 


79.39 


6.808 


58.(2 


6.800 


57.46 


27.18 


36 


30.I3 


4.620 


5988 


46/6 


59 5( 


18.46 


80.23 


6.849 


59.78 


6.840 


S9.IZ 


27.35 


37 


3a 96 


4.653 


61.55 


4,649 


6/. (7 


IS.S9 


8/.06 


6.890 


61.45 


6.88( 


6077 


27.51 


38 


3/.80 


4.697 


63.21 


4j683 


62.83 


(8.72 


81.90 


6.930 


63.11 


6.922 


62.43 


Z7.67 


3? 


32.63 


4.72( 


6438 


4.7/7 


64.50 


'8.86 


82.73 


6.97^ 


64.78 


6.963 


64JI9 


27.84 


40 


233.47 


4.755 


466.54 


4.757 


466.(6 


18.99 


28357 


7.a/j 


S66.44 


7004 


565.75 


28.00 


4.1 


34.30 


4.789 


68.2( 


4785- 


67.82 


19.13 


84.40 


7.0S^ 


68.11 


7046 


674/ 


2».I6 


42 


35.(3 


4.823 


69.87 


4.819 


69.48 


19.2.7 


85.Z4 


7.036 


69.77 


7087 


69.07 


28.33 


43 


35.97 


4.857 


7/.54 


4.853 


71.14. 


19.40 


S6.07 


7.137 


71.44 


7/28 


70.73 


28.50 


44 


3<.«0 


4.89/ 


73.20 


4.887 


71S0 


/9.S4 


86.91 


7.179 


73.10 


7.170 


71.38 


28.6( 


4J 


3764 


4.926 


74.87 


4.922 


74.46 


19.68 


17.74 


7.22 ( 


74.77 


72(2 


74.04 


28,83 


46 


39.47 


Mi( 


7fi.54 


4.956 


76.12 


/9.8Z 


88 SS 


7263 


76.43 


7254 


7S.70 


e9.oo 


47 


39.3/ 


4995 


78.ZO 


4.99/ 


7778 


(9.96 


89.42 


7.30B 


79JO 


7296 


77.36 


29(6 


48 


40.14 


5.K30 


7986 


5.026 


7344 


20.09 


90.2S 


7.347 


79.76 


7338 


79.02 


29.33 


49 


40.58 


5.0«5 


8I.S3_ 


5.06/ 


81.11 


10.2J 


91.09 


7.389 


91.42 


7.380 


80.68 


29.50 


5-0 


241.81 


5. loo 


48320 


S.036 


482.77 


£0.37 


29/. 92 


7.432 


583.09 


7422 


582.33 


29.67 


J-/ 


42 jM 


'5.136 


8486 


5.r3l 


84.43 


20.52 


92.76 


7.474 


84.75 


7.465 


g3.99 


29.84 


52 


4J4g 


5.I7( 


86.53 


5.(66 


86.09 


20.66 


ns9 


75(7 


86.42 


7.S07 


8S.6S 


*.ol 


S3 


44.32 


5.207 


88.(9 


5.202 


87^ 


ZO.80 


94.43 


7560 


88.08 


7550 


8731 


J0.I8 


54 


45./S 


5.242 


89.86 


5.237 


894/ 


20.94 


95.26 


7 603 


8975 


7S93 


88.97 


30.SF 


JJ 


.4599 


5.278 


9/. 52 


5.273 


91.07 


21.08 


96 to 


7.646 


9(.4/ 


7.636 


90.62 


30.52 


rt 


46.82 


5.3(4 


9i/9 


5.309 


92.73 


2/,23 


96.94 


,7.689 


93.1P8 


7679 


92.28 


30.69 


57 


4766 


5.3JO 


94.85 


5.345 


94.39 


2(.37 


97.77 


77^2 


94-74 


7722 


93.94 


30.87 


58 


48.49 


5.386 


9s. 52 


S.3SI 


96.0S 


2I.SI 


98.il 


7.776 


96.40 


7765 


9S.60 


3/.04 


59 


49.33 


5.422 


98/8 


5.4(7 


97.71 


il.id 


1 99.44 


■7-^19 


98.07 


7.?09 


97.2S 


3/.e/ 



TABLE II.— FUNCTIONS OF A ONE-nEGREE CURVE 



^° 


7° 


/ 


T 


E 


c 


M 


X 


Y 


T 


E 


c 


M 


X 


Y 


3O0.28 


TssT 


S99.7J 


;;852 


598.9/ 


31.39 


350.4A 


10.7/ 


699.S7 


70.69 


698.27 


42.7/ 





01.11 


7907 


6oi.ac 


7.896 


600.5/ 


3/56 


5/. 29 


lo.7i 


70/.?7). 


70.74- 


$9.92 


42,91 


1 


OI.9S 


7.9S-/ 


03.06 


7.9io 


02.Z3 


3i.n 


52. /I 


/O.SI 


0790 


/0.79 


70/.58 


43.12 


2 


01.79 


7.93S 


0*73 


7.9S4 


03,88 


31.91 


J-2.9S 


/0.$6 


04.S6 


70.84 


03.23 


43,32 


3 


03.ti 


8.039 


06.39 


8.028 


0S.54 


32.05 


53.79 


70.9/ 


06.23 


70.89 


04-.S9 


43.52 


4 


OA.16 


9.083 


O8.06 


SX)7Z 


O77-0 


32.26 


54.62 


/0.9i 


0789 


70.94 


Oi.54 


43.79 


5 


0S.Z9 


g.lZ9 


m.7i 


8.1/6 


68.86 


32.41 


J5.46 


//.02 


03.5S 


70.99 


OS.I9 


43.94 


6 


06.13 


B.I7Z 


11.38 


2.iei 


/O.SI 


32.62 


54.30 


17.07 


l/.ZZ 


//.OS 


09.85 


44.14- 


7 


0«.96 


i.zir 


/3.0S 


8.205 


/Z./7 


J2.S0 


S7/3 


//./Z. 


12.88 


7/70 


//So 


44.35 


8 


oi.ao 


g.262 


14.7/ 


8.2SO 


/3.83 


32.98 


S7.97 


//./7 


/4.SS 


//.7S 


/3-I5 


44.56 


9 


JO».M 


8.307 


6/6.38 


S.Z94 


i/s:48 


33.15 


358.81 


//.12 


776.21 


//.ZO 


74.81 


44.76 


10 


09.47 


8.352 


/8joa 


8-339 


17- /a 


33.33 


59.64 


7/.ZB 


17.87 


l/.ZS 


/e.4( 


44.97 


II 


I0.3I 


3,397 


'9.7/ 


S.384 


/8.90 


3i.Sl 


60.48 


77. 3S 


79,54 


1731 


/8./^ 


45./» 


n 


11.14 


8.442 


21.37 


i.4iO 


20.46 


33.63 


61.32 


//.3S 


2/20 


/7.36 


/S.77 


45.39 


n 


11.98 


8.487 


23.03 


8.475 


ti.// 


Jl3.87 


62.15 


77.43 


22.86 


/7.41 


?/.42 


45.60 


14 


IZ.il 


8.S33 


24.70 


d.ilo 


■23.77 


34-.% 


62.99 


//.49 


24.53 


//:46 


^3.08 


45.8/ 


IS 


ll.iS 


S.S7S 


26.36 


•g.se.6 


25.43 


34. t4 


63.83 


77. S4 


£6./9 


•/7S2 


24.7/ 


46.02 


16 


I4.« 


8.624 


29.03 


9.611 


27.08 


34.42 


64.66 


7/.S9 


27.gS 


//-S7 


26.38 


46.2.3 


17 


IS.il 


S.670 


29.69 


i.6S7 


2871/1 


34.60 


65.50 


//.GS 


29.52 


//.62 


S8.04 


46.44 


18 


16.16 


8.7/6 


i/.35 


^703 


30.40 


34.78 


66.34 


//.70 


3I./8 


77.68 


Z9.(9 


46.65 


/9 


316.99 


«.7«2 


633.0Z 


8.749 


632.05 


34.97 


3fc7..(7 


I/.7S 


73ZS4 


//.7i 


731.34 


46.87 


SO 


I7.S3 


8.»og 


34.6S 


3.79S 


33.7/ 


35.15 


68 01 


778/ 


34.5-1 


/7.78 


33.00 


47.08 


zl 


IB.67 


8.855 


36.3S 


8.84/ 


35.37 


35.34 


6885 


//86 


36.17 


//.84- 


34.65 


47.29 


22 


19 So 


8.90 ( 


3B.OI 


8.m 


37.0Z 


J5.52 


69.68 


//9/ 


3783 


7/.S9 


36.30 


47.51 


23 


ZO.M 


«.S4S 


39.63 


38.68 


35.7/ 


70.52 


77.97 


39.50 


77 94 


37.95 


47.72 


24 


ZH7 


S.99S 


41.34 


8.98/ 


40.33 


3589 


7/. 36 


,72.02 


4-I./6 


12.00 


3?-67 


47.94 


25 


■21.0I 


f.O/l-l 


/13X>0 


3.017 


4/99 


36.08 


72. 


78.08 


42.82 


/iOS 


4/26 


4815 


26 


22.35 


9.088 


44.67 


3.074- 


43.65 


36.27 


7^.03 


/2.I3 


44.48 


/l.io 


42.91 


48.37 


27 


J3.6g 


9.135 


4^.33 


9.IZI 


45.30 


36.45 


73.87 


12.18 


46.15 


/2J6 


44.56 


48. Sg 


28 


24.52 


?.W3 


48. 00 


9/68 


46.96 


31S.64 


74.70 


/2.24 


4-7.81 


/8.2/ 


46.72 


48.80 


29 


32S.3r 


9.230 


649.66 


9.2 IS 


618.61 


36.83 


i7S.54- 


7Z.Z9 


74947 


72.27 


747.87 


49.02 


30 


26.'9 


9.278 


SI.3Z 


9.763 


50.27 


J202 


7(38 


12.35 


S/. la- 


72.32 


49.SZ 


■49.24 


3/ 


2703 


9.315 


52.99 


9.1 10 


5/. 93 


37.21 


77.21 


72.40 


ss. Bo 


1238 


51.17 


49.45 


32 


27 «« 


9.J7J 


S4.65 


9.358 


S3. 58 


3740 


78.0S 


/z.4i 


S446 


/2.43 


S2.S3 


49 67 


33 


^8.70 


J.4Z' 


se.3? 


9.40S 


SS.Z4 


??5? 


7g.S9 


IZ.SI 


Si. 13 


/1.4^ 
/?.5* 


54.48 


49.89 


34 


29.53 


9.469 


57.98 


9.453 


56.89 


37 78 


79.7J 


/8.S7 


S7.79 


S6.I3 


JO.II 


3S 


*.37 


95/7 


S9.64 


9. Sol 


S8SS 


3797 


30.56 


72.62 


59.4S 


/2.60 


57.78 


fO.33 


36 


3I.ZI 


9.565 


61.3/ 


9.S49 


6o.ti 


JS.I« 


SI.40 


/^.68 


61.12 


/1.6S 


S9.43 


50.55 


37 


32.04- 


9.613 


62.97 


9.S97 


61.86 


38.36 


82.24 


/2.74 


62.78 


/2.7/ 


6/.09 


So. 7 7 


38 


«.S« 


9.662 


64.64 


9.64S 


63SI 


38.55 


83.07 


/2.79 


64.44 


/2.7^ 


62.74 


51.00 


39 


333.7/ 


9.7/0 


666.30 


9.694 


665:17 


38.7<I 


3S3.9I 


/13S 


766.10 


/2.81 


7^39 


5-722 


4o 


34.» 


9.73-9 


6796 


9.742 


66S1 


38.94 


84.75 


/2.90 


67 77 


/t.87 


66.04 


S-/.44 


41 


J5.W 


9.S08 


69.63 


979/ 


68.4g. 


39. /3 


8559 


/2.9t 


69.43 


12 93 


6769 


5/66 


42 


J6.22 


9.857 


7/29 


9.840 


70./4 


.;'9.32 


86 42 


/3-Oi 


7/09 


12 99 


69,35 


.57.89 


43 


J7.06 


?.9<;6 


7^.9^ 


9.888 


7/. 79 


39.52 


8726 


/3.07 


72.76 


li.oi 


7/00 


52.11 


44 


3790 


S1.955 


74J6Z 


9.938 


73.45 


39.72 


S8.I0 


/J 13 


7442 


/3.10 


72,65 


S2.H 


45 


3e.7J 


10.00 


76.28 


9.987 


rS/o 


39,9/ 


88.93 


/9./9 


76,08 


73.16 


74.30 


SS.5i 


46 


39.57 


lOJlS 


779S 


Jo.oa 


767( 


4o.ll 


89.77 


73.24 


7774 


73.2 1 


759 f 


52.79 


47 


4<j.4o 


10. /o 


79.61 


I0.09 


7g.4/ 


40.3/ 


90.6/ 


/3.30 


79.41 


13.17 


7760 


53.01 


4g 


41.24 


/O.lS 


SI.Z7 


10.13 


80.07 


40.50 


91.95 


73.36 


e/.07 


73.33 


79.25 


53.24 


49 


342.08 


10.20 


687 94 


IOJS 


68/7? 


40.70 


59a28 


/3.4I 


782.83 


/3.38 


780.91 


53.46 


SO 


42.9/ 


10. zs 


8460 


10 2} 


83.38 


40,90 


93./Z 


13.47 


84.40 


'3.44 


82.56 


f3.69 


SI 


43.7i- 


10)0 


86.26 


/0.28 


85.03 


41. 10 


93,96 


/3Si 


86.06 


/3.S0 


84.21 


5)92 


52 


ai59 


/0.3S 


87.93 


/0.33 


86.69 


4 (.30 


94,79 


73 S9 


977? 


13.55 


9586 


■ 54/5 


53 


45.42 


70.40 


89 S9 


'0.3S 


88.34 


41.50 


95.63 


73 64 


89 38 


/3.61 


87.5' 


54.38 


54 


46.26 


10.45 


9I./A 


70.4) 


90.00 


41.70 


96.47 


/3.70 


9/ or 


'3.67 


89/6 


5-4 h\ 


SS 


47 09 


10. So 


9Z3Z 


/0.48 


91.65 


4-190 


9731 


13.76 


91.71 


/3 73 


90.91 


f4.Bi 


56 


47. 9J 


/0.55 


94.S8 


/O.Si 


9S.M 


41.IO 


3S./4 


/3.82 


94 3/ 


73.78 


9Z4^ 


SS.07 


57 


48.17 


10.61 


Six; 


*.59 


94% 


42.30 


98 9g 


73.87 


96.04 


73 84 


94..II 


55.30 


58 


A-1.1,0 


10-66 


979/ 


/0,i4. 


9462 


42,51 


iJp,82 


»'>3 


9770 


13.9c 


9576J 


SS.53 


5-? 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



r 


8° 


9° 


T 


E 


c 


M 


X 


Y 


T 


E 


C 


M 


X 


Y 





400.66 


/}.99 


799.3b 


/3.96 


7»7.4^ 


S5.7( 


4J0.9J 


17.72 


899.09 


17.66 


896.31 


74.54 


1 


01.49 


MJS 


3o(.02 


/4.D2 


99.06 


SS.99 


51.77 


17.78 


900.7/ 


fT.73 


9796 


70.90 


2 


OZ.U 


/4.II 


0Z.69 


l4/>7 


800.7/ 


S6.2) 


52.61 


I7.8S 


02.41 


17.79 


99.61 


7/.06 


3 


oi.n 


1^.17 


04,35 


/4.I3 


02.36 


S6A6 


53*5 


17.92 


04.07 


17.86 


90/.Z5 


77.33 


4 


04.01 


I4.ii 


06.0/ 


14.19 


04.0/ 


56.69 


«4,29 


I7.9S 


05.73 


1791 


02.90 


71.59 


5 


04.84 


'4.2Z 


0767 


I4-Z5 


OJ.66 


S(.9i 


JT./3 


18.05 


07.39 


17.99 


04.54 


71.95 


e 


OSes 


14.34 


09.34 


I4JI 


07.31 


SZI6 


5S.9h 


IB. II 


09.06 


18.06 


06.19 


7i-ll 


7 


06.52 


I4.40 


ll.oo 


n.37 


08.96 


S7.40 


S6.B0 


18.18 


I0.7Z 


ie.\2 


07.84 


7^.38 


9 


0736 


/4.4(, 


IZ.6t 


14.43 


/o.bl 


57.63 


S7M 


18.25 


IS.38 


'8.19 


09.48 


7Zb4 


9 


OS.I9 


I4.SI. 


14:32 


14.49 


IZ.K, 


57.87 


S8.4S 


18.31 


14.04 


'8.26 


II./3 


71.91 


yo 


409.03 


I4.n 


8/5.99 


14.34 


813.91 


SS.IO 


459.32 


18.38 


915.70 


'S.3Z 


912.77 


73.17 


// 


03.97 


14.64 


I7.6S 


I4.60 


15.36 


58?!^ 


60./6 


ms 


1736 


18.39 


I4.4Z 


73.44- 


/I 


10.71 


14.70 


19.31 


I4.(i 


n.zi 


S8SB 


6/.00 


18.52 


I9.0Z 


18.46 


16.06 


7310 


/J 


II.S4 


14.76 


70.97 


14-7! 


I8J86 


S8.8t 


6/.84 


ie.sg 


20.68 


l8.St 


17.71 


73.97 


/* 


IZ.lg 


14.91 


22.64 


I4.T8 


to.3/ 


59.06, 


62.67 


18.65 


22.35 


18.59 


19.35 


74X4 


(5 


13.22 


I4.9g 


Z4J0 


I4.st 


Z2./6 


SSt9 


635/ 


I8.7Z 


24.0/ 


18.66 


21.00 


74.51 


(« 


I4.06 


14.94 


gS-96 


1490 


23.8/ 


59.S3 


64.35 


18.79 


25.67 


/8.72 


^^.64 


7417 


/7 


14.99 


is.ao 


■ Z7.6Z 


14.96 


i5.46 


S9.77 


65.19 


I8S5 


27.33 


/8.79 


24.29 


75-04 


19 


IS.73 


ISs>b 


29.29 


ir.K 


2.7.11 


60.01 


66/>3 


18.92 


ZS.99 


It.K 


25.93 


75.31 


19 


/6.S7 


IS.IZ 


30.95 


IS.OS 


■a.76 


60.2s 


66.87 


18.99 


30.65 


I8.V 


Z7.58 


75.58 


SO 


417*1 


IfJS 


8326' 


is:i4 


830AI 


easo 


467.71 


19.06 


932.3/ 


1999 


929.22 


7S.85 


il 


IS.2S 


/f.M 


34.27 


ii.io 


31.06 


6074 


68.55 


19.13 


33.97 


19.06 


30.87 


76.18 


2Z 


19.08 


13.31 


35.93 


13.17 


3371 


6098 


69.39 


19.19 


35.63 


J9.I3 


32.5/ 


76.-^ 


as 


I9.9Z 


IS.17 


37.60 


IS.33 


35.36 


61.22 


70.22 


19.26 


37.30 


-19.20 


34./6 


76.66 


Z4 


20.76 


IS.43 


39.1t. 


/3.}9 


37.00 


61.47 


71.06 


/9.33 


38.96 


19.27 


35.80 


76.94 


zy 


Zl.to 


IS.49 


40.92 


K.4S 


38.65 


6iyi 


71.90 


/9.4o 


40.62 


'9.33 


37.44 


77.ZI 


ze 


iZ.43 


13-^ 


A^.58 


'5.SI 


4«3o 


6l.9f 


72.74 


I9A7 


42.28 


19.40 


39.09 


77.48 


^7 


25.17 


IS.61 


44.24 


IS.S7 


4/.9r 


62X0 


73.58 


/».S4 


43.94 


I9A7 


40.73 


77.76 


28 


«.(! 


15.67 


45.9/ 


15.63 


43.60 


62.44 


74.42 


I9.6\ 


45.60 


/9.S4 


42.38 


78.03 


z» 


Z4.9S 


IS.74 ■ 


473'7 


I5S) 


4f.z5 


62.69 


75.26 


19.68 


47.^6 


/9.6/ 


44.02 


7S.3D 


3o 


*2!r.W 


/Sffo 


949.23 


15.76 


846.90 


62.94 


476./0 


B.75 


94R92 


/9l68 


945.67 


78.58 


31 


li.bi 


IS.SQ 


S0.99 


15.82 


4954 


6S.lg 


76.94 


n.u 


50.59 


19.75 


47.31 


78.85 


32 


i7.4i 


IS.9Z 


SZ.S6 


'5.88 


S0.I9 


63.13 


7^78 


«.89 


rz.2S 


19.92 


48.95 


79.13 


3} 


28.30 


/S.99 


m.zi 


15.94 


Sl.94 


63.6S 


78.6/ 


/9.96 


53SI 


19.89 


50.60 


79AI 


3A 


Z9.I4 


KlOS 


SS.9S 


Ksa 


33.49 


63.92 


.79.V 


Z0.03 


55.57 


19.96 


SS.Z4 


79.68 


X 


Z9.9B 


16.11 


S7S4 


16.07 


S5.I4 


64.17 


80.29 


20.10 


57.Z3 


20.03 


S3.S8 


79.96 


36 


30.9I 


/S.I7 


S9.Z0 


16.13 


36.79 


64.42 


81.13 


20.17 


58.89 


ZO.09 


55.53 


80.14 


37 


JUS 


16.14 


60.97 


16.19 


58.43 


64.67 


9.97 


20.24 


60.55 


20./6 


57.17 


80.52 


3» 


3149 


16.30 


6ZSi 


/t25 


60.OS 


£4.92 


82.8/ 


■24.31 


62.ZI 


20.23 


58.91 


90.79 


as" 


33.33 


16,36 


64.19 


/<.32 


61.73 


(S.\7 


83.65 


Z4.3S 


63i87 


a9.30 


6Q46 


91.07 


40 


434.17 


I6A3 


865.3S 


16.38 


863.38 


65.42 


484.49 


20.45 


965:53 


20.37 


962.10 


BUS 


4/ 


3S.0I 


16.49 


67.SI 


16.44 


6^.aL 


65.67 


85.3J 


20.S2 


67 /9 


2«.44 


^.74- 


81.63 


4z 


3S.84 


16.33 


69. JB 


>6.S\ 


i6i7 


65.9i 


86.17 


20.59 


68.8? 


20152 


65.39 


81.91 


43 


3*2 


/£.62. 


7e.m 


I6.S7 


68.32 


66 ./8 


S7.0I 


2a 66 


70.5/ 


2a 59 


67.63 


82.20 


44 


16168 


72.SO 


16.63 


6997 


66.43 


87.85 


20.73 


7Z.I8 


20.66 


68.67 


82.48 


45 


•»13« 


16.74 


74.16 


16.70 


71.61 


66.68 


88.W 


tD.80 


7384 


Z0.73 


70.31 


82.7K 


46 


39.ZO 


16 SI 


75:92 


16.76 


73.Z6 


A.94 


89.53 


20.87 


75.30 


20.80 


71.96 


83.04 


47 


40.03 


16.97 


77.49 


li.92 


74.91 


67.K 


90.36 


2495 


77.16 


20.87 


73.60 


83.W 


48 


4<.g7 


1694 


79. IS 


it.m 


76S6 


67.4S 


9/. 20 


21.02 


7882 


ZO.94 


7S24 


83.6/ 


49 


4/.7/ 


17.00 


80.8/ 


16.9 f 


78.20 


67.70 


9^.M 


ZI.09 


80.48 


21.01 


76.18 


83.89 


50 


442.W 


r7.07 


M2.47 


n.oi 


879.95 


67.96 


492.88 


81.16 


9«Z/4 


ZI.08 


97S.53 


84.18 


5-f 


43.J9 


17.1-3 


94./ 3 


17.08 


8/.SO 


68.21 


93.72 


21.23 


83.80 


ZI.I8 


80.17 


«'>'*§. 


5^ 


44.23 


17.19 


85.79 


a 14 


83./4 


68.47 


S4S6 


ZI30 


85:46 


Zl.ti 


81.81 


84.75 


S3 


4S.06 


17. Jt. 


9:7.46 


17.11 


84.-79 


68.7J 


95.40 


21.38 


87/2 


21.30 


83.45 


85.03 


34 


43.90 


/7.32 


89.K 


/7.27 


86.44 


68.99 


96Z4 


ZI.4S 


88.78 


Z/3T 


95.09 


85.31 


ss- 


4i.TI 


17.39 


90.78 


/7.34 


8S08 


69.24 


97.08 


ei.st 


90.4* 


21.44 


8674 


85.61 


S6 


47.SS 


l7-*6 


92.44 


17.40 


fift 7i 


69. SB 


97.9Z 


ZI.S9 


92./0 


ZJ.SI 


88.38 


85.89 


S7 


4S.41 


/7.5i 


94 ./O 


17.47 


9/. 38 


69.76 


99.76 


ZI.67 


9i76 


ZI.S9 


90.02 


86.18 


S8 


43.ii 


I7.S9 


9K76 


17.53 


93J1Z 


70.OZ 


9960 


21.74 


9542 


Z/.66 


9/.66 


86.47 


3? 


fo.9? 


JZSS- 


37,42 


/7.60 


H67 


Tt.Zt 


W0.44 


81.81 


970g 


V-73 


9??o 


86.16 
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1 





/ 


T 


E 


C 


M 


X 


Y 


T 


£ 


c 


M 


y 


Y 


so/.m 


21.99 


9987* 


Z(.90 


99494 


BZOff 


S-S1.70 


Sb.io 


/098.3 


26.38 


1093.3 


/OS.2 7 





02. IS 


2'.SI& 


/ooo.4^ 


e/.8S 


96.58 


s;:j4 


5254 


26.58 


1100.0 


26.46 


94.9 


os.sy 


1 


Oi.96 


ZZ.03 


02.1 


2A95 


9«2i 


S7l.i 


5A38 


a.66 


01.6 


26.54 


96.5 


0S.9I 


2 


03.80 


22.1/ 


M.7 


22.02 


99.S7 


8T)i 


54.23 


Z6.74 


03.3 


26.62 


9S.1. 


06.23 


3 


04.64 


22 Jg 


os:4 


ZZif) 


lOOI.^ 


89.2/ 


55.07 


Z6.g2 


05.O 


26.70 


99.8 


06.SS 


4 


OSAi 


22.2y 


07.I 


2Zn 


03.1 


88. S& 


55:9/ 


as .90 


06.6 


ae.w 


110/.* 


06.87 


S 


06.32 


?2.33 


08.7 


22.2* 


04.B 


88.79 


56.75 


26.99 


08.3 


26.86 


03.1 


07.19 


6 


OT.I6 


22.40 


/0.4 


£2.3/ 


06.4- 


89.0* 


5-/.S9 


Z7.0S 


09.9 


26.94 


04.7 


07.SI 


7 


08.00 


2?.48 


12.0 


22.39 


08.1 


89.n 


58.43 


Z1.IS 


11.6 


2702 


06.4 


07.93 




08. S4 


a.w 


'3.7 


22!W 


09.7 


.W.67 


59.27 


2723 


13.3 


27/0 


0B.O 


08.IS 


9 


sog.iS 


22.62 


lois-.i 


22.5-4 


/0//.4 


S9.96 


560.// 


2^3/ 


III*.') 


ms 


//O9.6 


/08.47 


10 


I0.5Z 


£2.7» 


no 


22.6/ 


/3.0 


9^.26 


60.96 


27.39 


It.6 


27.26 


//.J 


08.80 


II 


11.36 


22.77 


18.7 


22.68 


/4.6 


90.55 


6 /.go 


27.48 


/8.Z 


2735 


/2.9 


09.12 


IZ. 


le.to 


22.85 


20.3 


22.76 


;6.3 


a>.85 


62.64 


Z7S6 


/9.9 


27/J3 


/4.S 


09.44 


13 


DM 


^^.9^ 


ZZ.o 


22.83 


/79 


91. n 


63.4S 


2^64 


21.5 


275/ 


/«.? 


09.77 


14 


13.98 


S3.00 


2J.6 


Z2.9I 


«.6 


9/44 


64.32 


Z7.7i 


23.2 


27S9 


17.9 


io.m 


IS 


I'h.ja 


23.07 


25-. 3 


22.98 


Z/.2 


9/.W 


65./6 


27.8/ 


24.9 


Z767 


/9.4 


10.41 


16 


If.Si 


ZI.IS 


Z70 


23.06 


22.8 


9l.0i 


66.00 


2789 


26.5 


27.75 


2/./ 


10.74 


17 


16.40 


23.22 


28J& 


23./3 


24.5 


92.33 


«6.«5 


2797 


28.2 


27.84 


22.7 


11.07 


IS 


/7.Z4 


23.30 


3».3 


iiZO 


26./ 


92.63 


6769 


28.05 


S9.8 


iy.9l 


Z4.3 


11.40 


19 


J/R08 


£3.37 


1011.9 


ass 


)027.8 


9^93 


5-68.53 


28. /4 


mi.s 


Z3.00 


IK6.0 


111.73 


20 


IS.92 


£3.4f 


33. C 


233r 


29.4 


9a.Z3 


69.37 


28.22 


33.2 


28.08 


27.6 


12.05 


21 


I9.?i 


23.5-3 


JB-.3 


23.43 


il.O 


93.53 


70.21 


28.30 


34.8 


Z8./6 


29.2 


IZ.^S 


22 


10.SO 


Z3.60 


J6.9 


Z3.SI 


32.7 


93.83 


7/.OS 


28.39 


36.5 


28.25 


30.9 


12.71 


23 


gl.4* 


23.6? 


38.6 


23.58 


M.i 


94.13 


7/.90 


28.47 


3».[ 


Z8.33 


32.f 


13X14 


Z4 


21. IS 


23.7:4- 


40.2 


^.66 


«.o 


9».43 


72.W 


Z8.SS 


39g 


2841 


34./ 


1337 


ZS 


tVi 


23.83 


41.9 


23.73 


376 


94.73 


73.58 


z$.m 


41.5 


28.50 


35.8 


1370 


26 


Z3.« 


23.9/ 


43.6 


23.8/ 


39.2 


9S.0i 


/^.42 


2872 


43./ 


28.58 


374 


14.0) 


27 


U.to 


23.98 


4S2 


23.88 


'U>.9 


9fM 


75:26 


a.8) 


44.8 


28.66 


39.0 


14.36 


28 


2S.64 


a».06 


46.9 


23.96 


4-ZJ 


95:64 


7S.IO 


zes9 


46.4 


28.75 


40.7 


I4ta 


29 


JZS.'W 


!!<h.l1- 


/048.r 


24.04 


1044-1 


95.94 


576.95 


28.97 


//4«.f 


28.83 


//42.3 


IIS.OZ 


30 


iX3Z 


24.21 


J0.2 


a».// 


45.8 


96.25 


7779 


29.06 


4^9.7 


28.9/ 


43.9 


IS.36 


31 


28./6 


34.29 


5/.9 


74.19 


47.4 


%S5 


78.6} 


29/4 


5/.4 


29.00 


45.6 


IS.69 


32 


19.00 


24.37 


as- 


24.27 


49./ 


96.86 


79.47 


29.23 


S3.I 


29.08 


472 


16.02 


33 


2994 


24.4J 


s-j-^ 


24.34 


50.7 


97.16 


80.3J 


29.3/ 


54.7 


29. /6 


48.8 


16.36 


34 


■aote 


24.52 


56 « 


24.42 


52.3 


9747 


8/./5 


E9.40 


56.4 


Z9.25 


So.S 


16. a 


35 


3I.SI. 


24.60 


5aF 


24.S0 


54.0 


9777 


82^ 


29.48 


58.0 


29.33 


SZ.I 


17.0) 


36 


32.36 


Zt£9' 


6>.Z 


24.57 


S5.6 


98.08 


82.84 


2957 


Sa7 


29.42 


Si.7 


17.36 


37 


1J.20 


Sf.Ti 


61.8 


24.65 


S7.i 


98.39 


»3.6e 


29.65 


6/3 


29.50 


SS.1 


17.70 


38 


34.05 


24.83 


635 


*7J 


SS.9 


98. 7& 


84.52 


29.W 


63.0 


29.58 


S7.0 


18.03 


39 


i34.e9 


84.9/ 


I065.I 


24.80 


lotos 


99.00 


585.36 


29.82 


//64.7 


29.67 


IISS.(, 


1837 


4o 


3573 


2.4.99 


66.8 


et.sa 


52.1 


99.3/ 


86.2/ 


29.9/ 


66.3 


29.75 


toj 


78.7/ 


4-1 


M.S-7 


2S.07 


685 


14.H 


63.8 


99.62 


S7«5 


30.00 


6B.O 


29.84 


61.9 


/9.0s 


42 


37.41 


Z5.IS 


70.1 


2S.04- 


65.4 


99.93 


8789 


30.08 


69.6 


25.92 


63.5 


/9.38 


4-3 


ii.lS 


21.23 


7/.e 


SS.IZ 


67./ 


/oo.r4 


88.73 


30.17 


7/. 3 


30.0/ 


65.2 


/9.7Z 


44 


39.09 


2S.30 


n.* 


iS.I9 


68.7 


oo.sr 


89.5« 


3l>.i^- 


73.0 


30.09 


66.8 


20.06 


45 


ns} 


2SJg 


7S.I 


25.27 


;*.4 


00.86 90.42 


30.34 


74.6 


30.18 


6R4 


20.40 


46 


40.77 


2S.46 


7i» 


Zf.J5 


72.0 


Dl.ia 


9/.26 


3e.4i 


76.3 


30.27 


70.1 


Z'.T4 


47 


4/.«/ 


2S.S4. 


784- 


SSA3 


73.6 


01.49 


91.10 


30. SI 


77 9 


30.3S 


71-7 


2/.08 


48 


4J.« 


2S.62 


80.; 


ZS.Sl 


7^:3 


0/80 


92.94 


30.60 


75.6 


30.44 


73.3 


2/.42 


49 


i43.Z9 


25.70 


/08;.7 


ZS.Pi 


/07B.9 


/02.I r 


593.79 


30.69 


//8/.2 


30.52 


tl7S:o 


2/. 7 7 


n 


44.13 


ZS.78 


83.4 


2566 


7«'.5 


02.43 


94.63 


3077 


82.9 


30.61 


76.6 


22.11 


SI 


44.97 


15.S6 


es.i 


25.W 


g».2 


"2.74 


95:47 


30.86 


84.6 


30.69 


7e.2 


2Z45 


SZ 


19.iz 


21.94 


86.7 


25.ez 


g/.8 


03.06 


96.3/ 


30.95 


86.2 


319. 7g 


79.8 


22.79 


53 


«,.&, 


2exe 


88.4. 


25.90 


83.5 


03.3/ 


97/6 


3/.03 


879 


3e.S7 


8I.S 


23. /4 


S4 


47 JO 


2ejo 


90.O 


25.9S 


85.' 


03.69 


9gJ>0 


3/. 12 


89.5 


3c.K 


83.1 


23.4« 


SS 


48.34 


26.18 


917 


26JI6 


867 


oaoo 


9884 


3/.2I 


9/2 


31.04 


847 


23.82 


St 


49.18 


26.26 


93.1 


Zi.14- 


88.4 


0432 


99.68 


3/.30 


92.9 


31.1) 


g6.4 


24.17 


57 


jil.02 


26.34 


9s:o 


Z6.22 


<IO.o 


04.63 


600.S3 


3/. 38 


94.5 


3I.V 


88.0 


Z4.52 


58 


JB.gfa 


2642 


96.7 


26 .30 


9/6 


04.95 


o\.37 


J/.47 


96.2 


i'}" 


89.6 


Z4.B6 


S? 
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14* 


IS" 


r 


T 


E 


c 


M 


X 


Y 


T 


E 


c 


M 


y 


Y 


70JSI 


43.03 


1396.5 


42.7/ 


1386./ 


170.Z0 


754.32 


49.44 


/495.7 


49.02 


1482.9 


/«>5:23 





l)*.36 


43.13 


98.Z 


42.8/ 


877 


70.60 


SS./7 


49.SS 


974 


49.13 


84.6 


9566 


1 


o^.io 


43.24 


■998 


42.9/ 


S9.4 


7I.O0 


».02 


49.66 


99.0 


49.24 


ee.z 


96. 10 


2 


06.0S 


43.3i 


1401. S 


4i.0l 


9 1.0 


7/.4I 


S6.87 


4277 


IS0O.7 


49.34 


87.8 


96.53 


3 


otao 


4J.44 


03.2 


43.12 


92.6 


7/.8/ 


S7.7/ 


4«g» 


Oi.3 


4-9-45 


««4 


96.91 


4 


0774 


JH.5S 


04.S 


43.ZZ 


S4.2 


71.22 


5856 


50.00 


04.0 


4«56 


9/.0 


97.40 


5 


o«« 


43.6S 


Oi.S 


43.32 


95.S 


72.(0. 


59.4; 


SO.II 


05.7 


49.67 


9g.6 


97.83 


6 


09.43 


'fi-Zi 


03.1 


43.42 


97.4 


73.03 


60.26 


SO.Z2 


07.3 


49.78 


94.2 


98.26 


7 


lo.Zt 


43.86 


09.8 


43.SI 


99.1 


73.44 


61.11 


S0.33 


09.0 


49.89 


95.8 


98.70 


8 


11.13 


43.94 


11.4 


43.63 


1400.7 


73.i4 


(,1.3s 


S0.44 


/o.b 


50.00 


974 


99.13 


9 


7H.<i7 


44.07 


U-ll.l 


43.73 


/402.3 


I74.ZS 


762.80 


SOSS 


1512.3 


SO.II 


1499.0 


199.57 


/O 


«.8Z 


04.17 


14.7 


43.i3 


Oi9 


74.66 


63.65 


S0.67 


H.9 


503.2 


I5M.6 


zoo.oi 


1/ 


n.(.7 


44.27 


li.4 


43.94 


0!r.5 


7s:o7 


64.50 


So.7g 


15.6 


S0.33 


02.3 


00.44 


IZ 


I4.S-I 


44.3? 


ISO 


44.04 


07.1 


7X4$ 


65.35 


So.89 


I7.Z 


5a4+ 


03.9 


00.88 


13 


ISM 


44.48 


19.7 


44.14 


oa.8 


7S.99 


66.20 


SI.06 


IB.9 


S0.S5 


05.5 


0/32 


14 


I6.1B 


44. S9 


ZI.3 


44X9 


ic^ 


76.30 


67.04 


SI.I2 


Z0.5 


SO.U. 


07.1 


01.76 


IS 


n.of 


44.69 


M.o 


44.3S 


IZ.O 


76.71 


67.89 


J/.23 


22 .2 


50.77 


0S.7 


02.19 


16 


17.90 


44.80 


24.7 


44AS 


'3.6 


7712- 


68.74 


SI.34 


£3.8 


50.88 


10.3 


02 .63 


17 


1371 


4(.9o 


26.3 


44.56 


/5.2 


77.53 


69.59 


fi.4S 


255 


51.00 


I/.9 


03.07 


IS 


«.« 


45.0/ 


28.0 


44.66 


/6.g 


7794 


70.44 


Si.%7 


27./ 


r/./i 


13.5. 


03.51 


19 


7Z0.14 


45.12 


1429.6 


44.76 


/4I8.4 


/7»'.35 


771.29 


Sl.ig 


1528.8 


5I.ZZ 


ISI5.I 


203.95 


20 


21.29 


45-. 22 


3/3 


44.g7 


20.1 


^.77 


7Z.I3 


51.79 


50.4 


51.33 


16.7 


04.39 


2/ 


2J./3 


45.33 


32.9 


44!>7 


Z/.7 


79.78 


72.98 


5/.9/ 


32.1 


51.44 


18.3 


04.84 


22 


2M» 


45.43 


346 


45.08 


Z3.3 


7*59 


7J.83 


52X)2 


33.7 


SI.SS 


19.9 


05.28 


23 


^3.?^ 


4f.S* 


31.Z 


4S.I8 


24.9 


80.01 


;!>.68 


52.13 


35.4 


S/.66 


21.5 


05.72 


24 


i^jin 


4f.fir 


37.9 


4S.ZS 


26J 


90.42 


7S.S3 


S2.25 


no 


51.77 


23.2 


06.16 


25 


ZiSi 


4S.7S 


39.S- 


45.39 


28.; 


S0.84 


76.^ 


52.36 


38.7 


5I.»9 


24.8 


06.61 


26 


2636 


4S.S(, 


4/2 


4S.49 


?9.r 


SI.2S 


77.21 


52.47 


40.3 


52.00 


Z6.4 


07.05 


27 


2.7.Zt 


4S.96 


«.g 


45.60 


31-4 


S/.b7 


7S.07 


5/.59 


4ZP 


Sl.W 


M.o 


07.49 


28 


2ai>6 


46.07 


44.1- 


45.70 


33.0 


82.05 


7S.9Z 


J^.70 


43.6 


StXl 


Z9.6 


07.94 


29 


7i8.90 


46.18 


l44iZ 


4f.si 


1434.6 


I82.S0 


779.77 


SS.82 


1545.3 


52.34 


IS3l.i- 


208.38 


30 


■a.15 


46.W 


478 


4S.9I 


362 


Sin 


80.62 


52.93 


46.9 


52.45 


32.8 


0883 


31 


3o.io 


46.39 


49. f 


46.02 


37.S 


83.34 


8/.47 


S3.0S 


4«6 


SI.S6 


34.4 


09.g8 


32 


31.44 


46.50 


Sl.l 


46.12 


39.4 


03.76 


82.32 


53.16 


S0.3 


5i.67 


36.0 


09.72 


33 


3l.Vi 


46.6( 


«.8 


46.23 


4-1.0 


84.13 


S3.I7 


S1.2S 


S/.9 


52.79 


37.6 


10.17 


34 


33.10. 


4<.7/ 


S4A 


46.34 


42n 


S4.60 


84.02 


S3.39 
53.51 


53.6 


52.90 


39.1 


/0.62 


35 


33.99 


46.82 


St.l 


46.44 


,44.3 


8S.02 


84,86 


55.2 


53.0\ 


40.8 


//.07 


36 


J4.93 


46.93 


57.7 


46.55 


45.9 


0S.44 


85.7/ 


SJ.6Z 


56.9 


53.12 


42.4- 


11.51 


37 


3S.6S 


47.04 


S9.4 


4«.65 


47.9 


85.86 


86.56 


53.74 


SS.5 


53.24 


4A0 


11.96 


38 


36.53 


47. IS 


6I.O 


4k7i 


49.1 


86.28 


874/ 


53.85 


60.i 


J3.3S 


45.6 


12.41 


39 


73Z37 


47.25 


1462.7 


46.87 


1450.7 


/86.» 


788.26 


53.97 


15613 


53.46 


1547.2 


ZI2S6 


4o 


38.22 


4736 


643 


46.97 


52.3 


87/2 


89.// 


54.08 


63.5 


Si.SS 


48.8 


13.31 


41 


39.07 


4747 


66.0 


47.0S 


53.9 


87r'» 


89.96 


54. 20 


65.1 


53.69 


519.4 


13.76 


42 


39.91 


475» 


67.6 


47.19 


55.6 


S7.97 


90.81 


S4.32. 


66.9 


53.81 


S2..) 


14.21 


43 


4^.76 


4769 


69.3 


4-7.29 


S7.Z 


8B.39 


9/66 


54.4-J 


68.4 


53.92 


53:7 


14.67 


44 


4-1.61 


47 80 


^.9 


4-7.4C 


sss 


88.82 


92.51 


54.S5 


70.1 


54.03 


5S.3 


IS.It 


4S 


42.4* 


47.90 


72.6 


4-7.SI 


604 


89.24 


«.36 


5467 


71.7 


54. IS 


56.9 


15.57 


46 


43.30 


4S.0I 


74.3 


4-7.61 


62.0 


89.67 


94.ZI 


54.78 


73.4 


54.16 


58.5 


16.02 


47 


44.15 


48.12.. 


TTfi 


4-7.72 


63.6 


90.03 


95.05 


54.90 


7rjO 


5^.38 


60./ 


I6.4S 


48 


4^.00 


48.23 


77.6 


47.83 


65.2 


50.52 


95.90 


SS.02 


7i.7 


54.49 


61.7 


16.93 


49 


745.85- 


48.34 


1479.2 


47.94 


)466S 


;90.94 


r9f.7S 


55.13 


1578.3 


54.61 


1563.3 


117.39 


5-0 


46.69 


4«.45 


80.9 


48.04 


68.4 


9/.37 


97.60 


55.25 


80.0 


54.72 


M.9 


17.84- 


51 


4754 


48.56 


ei.s 


48. « 


70./ 


91.80 


9S-4S 


5S.37 


8/.6 


5*84 


66.5 


18.30 


St 


4S.39 


48.67 


84.2 


48.26 


7/.r 


92.23 


39.30 


55.48 


83.3 


54.95 


68./ 


18.75 


53 


4-9.Z4 


48.78 


85.8 


4S.37 


^.3 


92.65 


800.15 


55.60 


84.9 


S5.07 


69.7 


79.21 


54 


SO.OS 


4889 


87^ 


48.98 


74.9 


93.08 


01-00 


55.72 


86.6 


5S.I8 


7/3 


'9.67 


55 


Jb.93 


^.00 


99.1 


4S.SS 


7t.S 


93.SI 


0/85 


SS.84 


88.2 


55.30 


72.9 


20.IZ. 


S6 


Sl.7e 


49.11 


90.8 


48-69 


■70.1 


93.94 


02.70 


SS.9!r 


S9.9 


554/ 


T4.5 


20.58 


S7 


Si.ii 


09.22 


92.4 


4«.80 


79.7 


54.37 


03.55 


56.07 


9I.S 


55.53 


75.1 


21.04 


58 


Si.tS 


49.3B 


?4,( 


49.91 


91-9 


94. sp 


04.40 


«,/? 


93,2 


55,64 


77.7 


21.50 


59 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


16° 


\7° 


T 


E 


c 


M 


X 


Y 


T 


E 


c 


M 


X 


Y 





805.25 


56.31 


/ 594.8 


i-5.76 


IS7S!3 


Zil.96 


856 30 


63.63 


/693.8 


62.94 


1675:2 


250.36 


( 


06./0 


*.43 


96. S 


«88 


80.9 


22.42 


57. fl- 


63.76 


954 


63.06 


76.8 


50.85 


a 


06.95 


56.55 


98.1 


«:99 


82.5 


22.88 


58.0/ 


6389 


971 


63./8 


78.4 


S/31 


3 


0780 


st.u 


99.8 


S6.ll 


84.1 


23.34 


58.86 


64.0/ 


98.7 


63.31 


30.0 


SI.81 


4 


OSes 


Si.Tg 


/60/.4 


Si.ii 


85.7 


23.80 


5?.7/ 


I54./4 


1700.4 


63.43 


81.6 


Si.ll 


S 


03.50 


Si.90 


03.K 

o4.r 


56.J4 


87 3 


24.26 


. 60.56 


64.27 


OZ.0 


63.55 


83.2 


Si.80 


f. 


lo.sr 


S7.0Z 


JB.46 


88.5 


24.72 6IAI 


64.39 


oi.7 


63.68 


84.7 


53.29 


7 


//.zo 


571/4 


06.4 


«.se 


90J 


is. IS 62.27 


54.52 


0S.3 


63.80 


86.3 


53,78 


8 


/2.<Ji- 


^7.it 


OS.O 


.56.69 


92.1 


25.65 


63.12 


64.65 


07.0 


61. 9i 


879 


54.27 


? 


/2.90 


S7.X 


09.7 


se.ei 


93.7 


26.11 


63.97 


64.77 


08.6 


6A.0S 


895 


J-476 


to 


81*7^ 


S7.ro 


/6I/.3 


S6.V 


lsr9S.l 


226.57 


864.82 


64.90 


/7/0.3 


64.(7 


/69A/ 


zrj.js 


1/ 


14.60 


mz 


'3.0 


S7.04 


96.9 


2704 


6SS8 


6503 


I/.9 


64.30 


92.7 


55.75 


/z 


IS.4f 


S7.74 


'4.6. 


S7.I6 


98.5 


2750 


66.53 


65.15 


13.6 


64.42 


94.3 


56.24 


13 


li.30 


5-786 


'6.3 


S7.ZS 


I6O0./ 


2797 


67.38 


65:28 


IS.Z 


64.S5 


95.9 


56.73 


1* 


I7.IS- 


S7.SS 


17.3 


S7.40 


0/.7 


28f^3 


eS.13 


65,4/ 


'6.9 


64.67 


975 


S7Z3 


IS 


lg.oo 


S9.I0 


19.6 


57.5\ 


03.3 


28.90 


69.09 


65.54 


'8.5 


64.80 


99./ 


S7.7Z 


/6 


la.ss 


st.zt 


S/.2 


S7.6) 


04.9 


29.37 


6X94 


65.67 


20.2 


64.92 


/700.7 


SS.tl 


;7 


mo 


«».34 


22.9 


S7.7S 


06.S 


29.8J 


70.79 


65.79 


2(.8 


65.05 


02.3 


■SS.7I 


/B 


ZoSS 


SS.46 


24.5 


S7.S7 


08.1 


30.30 


7'.64- 


65.92 


23:5 


65.17 


03.9 


S9.Z0 


/» 


2/.40 


SB.Sg 


Z6.Z- 


S7.99 


B9.7 


30.7/ 


7t.So 


66.05 


25./ 


65.30 


0S.4 


S9.7I> 


» 


8It.25 


SS.70 


I6t7.9 


se.io 


161 1.3 


23/.24 


87J,35 


66. /8 


)7Z6S 


65.42 


I707.O 


260.20 


21 


21. lO 


SB.91 


29.5 


SS.2Z 


123 


31.71 


74.10 


66.3/ 


ZS.4 


65.55 


08.6 


6069 


21 


23.95 


Sg.H 


31.1 


58.34 


«.S 


32.(8 


7S.0S 


66.44 


30.0 


65.67 


lo.Z 


6/.'9 


23 


MSo 


S9M 


329 


5S.4f. 


16.1 


32.6! 


TT.gi 


66.56 


31.7 


65.80 


11.9 


61.69 


w 


25.66 


Si. 18 


34.4 


SS.SS 


17.7 


33. /z 


76.76 


66.69 


33.3 


6593 


13.4. 


62. |9 


25 


26.5' 


S9.3I 


3i.l 


Sl.70 


19.3 


33.59 


77:61 


66.82 


3S.O 


66.05 


IS.o 


62.69 


» 


27.« 


S9.4i 


37.7 


SiSt 


209 


34.06 


78.47 


66.95 


36.fe 


66./8 


/6.6 


63. /8 


Z7 


a. 2/ 


S3.SS 


39.4 


^^ 


«ZJ 


34.53 


79.31 


6708 


38.3 


66.30 


'8.2 


63.68 


ze 


2».oe 


S3.t7 


4I.O 


«:/ 


J5AJ 


80.17 


672/ 


39.9 


66.43 


/98 


64.18 


2» 


2M/ 


S9.73 


42.7 


S3.n 


2S.7 


35.48 


8/.02 


6734 


A 1.6 


66.56 


ZI.3 


64.68 


JO 


810.76 


S9.9I 


/644.3 


S9.V) 


1627.3 


235.95 


881.88 


67.47 


I743.Z 


66.68 


l7Zm 


265/9 


3/ 


Jf.6l 


60.04 


46/> 


59.41 


28.9 


36.4Z 


82.73 


6760 


44.9 


66.81 


24.5 


65,69 


« 


Ji.4t 


60. « 


A7.6 


S9.S3 


305 


36.90 


8J.SS 


6773 


A6.S 


66.94 


26./ 


66, /9 


33 


3i.3/ 


£0.28 


4S.} 


JP.65 


3fJ 


3717 


84.44 


67.86 


48.Z 


6707 


277 


66.69 


5» 


34./6 


£o.40 


fa9 


J5.77 


337 


3795 


85.29 


6799 


49.8 


67.19 


29.3 


67.19 


i? 


iJ.ol 


60.BI 


szs. 


is. 89 


3!.3 


38.32 


86.14 


68.12 


SI.S 


67.32 


30.9 


67.70 


3« 


3K87 


60.K 


54.2 


60.0/ 


36.9 


38.80 


8700 


68.25 


S3.I 


674J 


32.5 


68.Z0 


J7 


36.7^ 


60.77 


5S.9 


60.13 


3SS 


39.27 


8783- 


<S.38 


54.8 


67.57 


341 


68.7/ 


W 


37S7 


60.99 


S7.S 


60.2J 


40./ 


39.73- 


88.70 


68.5/ 


564 


6770 


35.7 


69.2/ 


3? 


3S.« 


U02. 


S3Z 


60.38 


4/.7 


40.23 


89.56 


68.64 


SS.I 


6783 


37 a 


■69.7/ 


4» 


839.27 


il.lt 


1660.% 


60.50 


;64J.3 


240.7/ 


890.4/ 


68.77 


nS9.7 


6796 


1738.1 


270.22 


4/ 


40./Z 


6I.ZG 


62.5 


60.62 


44.9 


41.18 


9/.26 


68.9/ 


61.3 


68.09 


AoA 


70.73 


4Z 


40.97 


fl.39 


64./ 


60.74 


46.5 


4-1.66 


92.12 


69.04 


63.0 


68.2/ 


42P 


7/23 


43 


4/.81L 


6I.SI 


65.8 


60.86 


4gJ 


42.14 


92.97 


69.17 


64.6 


68.34 


43.6 


71.74 


44 


42.«8 


6I.(A 


67.4- 


60.98 


49.7 


42.62 


93.SZ 


69.30 


66.3 


68.47 


45.2 


7/.2S 


4ff 


43.SJ 


6l.7t 


69.1 


6/. 10 


5/.3 


43.10 


94.68 


69.43 


679 


68.60 


46.8 


72.76 


4« 


44.38 


6I.S8 


70.7 


6/.2Z 


52.9 


43.58 


95.53 


69.56 


69.6 


68.73 


48.4 


7y.z6 


47 


45-.23 


a.01 


72.4 


«/.3*. 


54.5 


44.06 


9439 


69.69 


7'.Z 


68.86 


49.9 


73.77 


48 


4<.0B 


ez.i) 


74.0 


6/.47 


S6.f 


44.54 


9724 


69 83 


72.9 


68.99 


s/.s 


74.28 


♦» 


46.93 


62.26 


7r7 


61.59 


576 


4!.03 


98.09 


69.96 


74.5 


69.11 


S3.I 


74.79 


Jo 


847. 7« 


«2.38 


'677 J 


61.71 


/659.2 


Z4S.SI 


898.95 


78.09 


I776.2 


69.74 


171-4.7 


27«o 


Jl 


48.64 


6iSI 


79LO 


il.S3 


50.8 


45.99 


99.80 


7P.22 


7/8 


69.37 


56.J 


TTS) 


52 


49.49 


e>.63 


S0.6 


6I.9S 


62.4 


46.48 


900.6S 


;«>.36 


75!5 


69.S0 


579 


Tt.rt 


S3 


S-ai4 


6Z.76 


82.3 


62.08 


64.0 


46.96 


OI.SI 


7B.-H 


81./ 


69.63 


f9.f 


7e.s4 


54 


S/.I9 


62.88 


83.9 


62.20 


656 


4744 


02.36 


7B.62 


8z.a 


69.76 


»<.o 


77.3s 


55 


Si.lA 


63X>l 


8s;5 


62.32 


672 


47.93 


D3.22 


7l>.7f 


844 


69189 


62.6 


77.86 


56 


S2.S9 


63.1} 


97.2 


62.44 


68.8 


48^-1 


04.07 


TOM 


86;o 


7ao>t 


6*2 


79.17 


57 


53.7S 


63.Z6 


88.8 


62.57 


70.4 


48.90 


04.92 


7/.02 


877 


JO.rS 


65.8 


79.89 


SB 


54fo 


63.30 


9ar 


62.69 


Tie 


19.3B 


OS.TS 


71-IS 


0.3 


»l28 


67.4 


7^40 


f9 


»-.4y 


65.5/ 


92.1 


l.p.i', 


_ML. 


4»,?7 


06.63 


LiiiLI 


»/.o 


*.4/ 


6ie 


Tffll 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



18" 


19° 


/ 


T 


E 


c 


M 


X 


Y 


T 


E 


c 


M 


X 


Y 


9W«9 


7/42 


1792.6 


7I>.S4 


/770.6 


290.43 


9588/ 


7967 


I89/.3 


7g.3S 


/865'.4 


3/2./6 





08.34 


■7/.5S 


94.3 


70. b7 


72.1 


80.94 


5^.67 


79 SI 


93 


78.72 


67.0 


12.70 


/ 


OS 20 


7/.69 


95:9 


70.911 


73.7 


8(.46 


60.53 


79.9s 


946 


TgSS 


68.5 


/3.2I 


2 


laos 


7/ 82 


976 


TO?) 


W9 


8(.98 


6/.38 


W./0 


9i.3 


7e.99 


70.1 


/3.79 


3 


10.90 


7/% 


99.Z 


7/06 


82.49 


62.24 


80.24 


97.9 


79./3 


71.7 


/4.3j 


4 


U.76 


7^.09 


I800.9 


7/.I9 


79.S 


83.0/ 


£3./0 


80. 38 


99. S 


79.27 


73.3 


1438 


5 


izm 


7exz 


pz.s 


7/.3i 


So./ 


83.53 


63.96 


80.52 


/90/.2 


79.4/ 


748 


/5.42 


6 


li.Vl 


7i.3(, 


04.2 


7IAf. 


91.7 


84.05 


64.8/ 


a7.66 


02-9 


79.5/i 


76.4 


/S.97 


7 


A7.3Z 


7^.49 


OS.i 


7'.S9 


23.2 


84.57 


6J-.67 


g'«8/ 


04.5 


79.6S 


78.0 


/6.S/ 


8 


ISAB 


7^.6J 


07.4 


7/72 


84.3 


85.08 


66.53 


80.95 


06.1 


79.82 


79.6 


17.06 


9 


9li.o3 


7e'.7« 


IS09.I 


7/.SS 


1786.4 


28i;60 


967J8 


8/.09 


19078 


79.96 


1881./ 


317.6/ 


/O 


16.89 


71.30 


10.7 


7/.9S 


»8.0 


86.12 


68.24 


8/.23 


09.4 


80.10 


82.7 


/8.\6 


// 


17.74 


73.03 


IZ.4 


72.11 


89.6 


86.64 


69.10 


8/.3S 


11/ 


So.14 


84.3 


18.70 


/Z 


/S.to 


73.17 


14.0 


72.25 


9/.2 


87/6 


69.96 


8/.52 


127 


go.33 


85.9 


19.25 


13 


/9.4S 


73.30 


IS.7 


72.38 


91.7 


S768 


70.8/ 


8/. 66 


14.3 


80.52 


874 


/9.S0 


/4 


Z0.3I 


73.44 


17.3 


72.51 


94.3 


88.21 


71.67 


91.2/ 


li.O 


gO.ii 


89.0 


80.35 


IS 


21.16 


TS.iS 


19.0 


72.64 


9S9 


SB. 73 


72.53 . 


S/.9B 


17.6 


SP.79 


90.6 


2«90 


16 


22.02 


73.71 


20.6 


72.78 


97.S 


89.25 


73.38 


92.09 


/9.3 


80.^3 


92.Z 


2/.45 


/7 


22.87 


73.iS 


22.3 


72.9; 


99.1 


S3 77 


74.24 


82.24 


20.9 


S/.D7 


93.7 


Z2.00 


/8 


23.7J 


73.98 


2 3.9 


73.04 


1800.6 


90.30 


75-./0 


82.38 


22.6 


8/.2/ 


95:3 


Zl?S 


/9 


az'i.^s 


74.1^ 


;82S.6 


7J./7 


(S02.£. 


2.30.12 


973:96 


S2.S3 


/924Z 


8/.3S- 


1896.9 


323.10 


ZO 


ZS.44 


7?. 26 


272 


73.31 


03. 8 


9I.3S 


76.8/ 


«.6r 


25:8 


B/49 


98.S 


23.66 


21 ■ 


2619 


7<'.39 


?S.S 


73.44 


oy.4 


91.17 


77.67 


82.8/ 


17.5 


8/. 63 


)9oo.o 


24.21 


£* 


27.1 S 


7tl.S3 


30 S 


73S7 


07 


9i.4o 


7S.S3 


. 82.96 


29/ 


9/.7r 


0/.6 


24.76 


21 


Zg.00 


74.67 


32.1 


73.70 


08.6 


9i.92 


7939 


83./0 


3ft8 


8/.9/ 


03.2 


25.3/ 


24 


2g.K 


74.90 


33.S 


7334 


lo.l 


■33.43 


iO.Z4 


83.25 


J2.4 


82.05 


04.7 


25.87 


25 


29.71 


74St 


3E4 


73.97 


11.7 


93.98 


ei./o 


83.39 


34.1 


82.20 


06.3 


26.42 


26 


30.S7 


7f.CS 


37./ 


74.11 


133 


94.50 


81.96 


Bif4 


35.7 


82.34 


079 


26.?8 


27 


3/.4Z 


7f.ZI 


39.7 


74.14 


14.9 


9J-.03 


82.82 


83.6S 


37? 


8249 


09.5 


27. 5J 


28 


3^.^i 


7f:3S 


4oA 


74.37 


I6.S 


9^.56 


83.68 


83.83 


39.0 


9Z.62 


ll.o 


28.09 


29 


933.13 


73.49 


IS42P 


74.SI 


18(8.0 


296.09 


984^3 


83.97 


1940.6, 


82.76 


/9/Z.6 


?28.«4 


30 


33.99 


7S.63 


4.3.6 


74.64 


(9.6 


96.61 


85.39 


94.12 


4Z.1 


82.90 


I4Z 


».20 


31 


34.U 


7S:76 


4F.3 


7417 


2I.Z 


97.IS 


86.25 


84.26 


43.9 


83.04 


15.7 


29.76 


32 


3S.70 


7r.90 


46.9 


74.91 


22.8 


9768 


87.// 


84.4/ 


45.6 


83./S 


17.3 


30.32 


33 


3t,SS 


76.04 


4S.6 


7r.04 


2A.4 


9S.ZI 


«797 


84.5r 


472 


83.32 


18.9 


30.87 


34. 


37.41 


76.IS 


so.z 


7S.IS 


2S:9 


98.74- 


88.82 


84.70 


48.8 


83.47 


20.S 


3/.4i 


3S 


38.27 


?S.32 


SI.9 


7S.3I 


27f 


99.27 


89.68 


84.85 


50.5 


83.il 


ZZP 


3/99 


36 


39.(2 


76yW 


S3.S 


7SAS 


29./ 


99.90 


90.54 


84.99 


52.1 


33.75 


23.6 


32.55 


37 


39.9J 


7S.S9 


SS.Z 


75.S8 


?0.7 


300.33 


9/.40 


8S:/4 


S3.9 


83.89 


2S-.2 


3311 


38 


40.8; 


76.73 


S6.g 


7J-.72 


J2.3 


00.87 


92.26 


85.28 


S5.4 


84.03 


26.7 


33.67 


39 


W.f) 


7i%7 


IS5B.4 


7s:ss 


1833.8 


30/.4O 


993./2 


85.43 


/9f7./ 


84./? 


/928.3 


334.23 


40 


4ZS! 


n.oi 


to.i 


73:99 


3S.4 


01.93 


93.97 


8J-.58 


S8.7 


84.32 


29.9 


34.79 


41 


43.40 


T7.IS 


il.7 


pe.iE 


3ZO 


02.47 


9433 


85.72 


60.3 


94.46 


3/.4 


3535 


42. 


44.26 


7729 


634 


«.26 


386 


03.00 


9J-.69 


85.87 


«2.0 


8460 


33.0 


35.9^ 


43 


4.s:n 


7743 


6s:o 


7«.39 


40.Z 


03.34 


9655 


8602 


63.6 


e4.7S 


34.6 


36.48 


44 


AS.97 


7757 


66.7 


Te.Si 


41.7 


04.07 


97.4/ 


06.17 


6S.3 


8489 


36.1 


37.04 


45 


46.83 


777* 


68.3 


76.66 


43.3 


04.6/ 


98.27 


963/ 


66.9 


85.03 


37.7 


3760 


4« 


47.6S 


77.OT 


70.0 


7ie.%0 


443 


03.14 


99.13 


86.46 


68.S 


sr.rs 


39.3 


88. /7 


47 


48.S-* 


77.W 


7'. 6 


76.9/1 


4t,S 


03.6i 


99198 


86.6/ 


70.Z 


8J.32 


40.S 


3873 


4-8 


49.39 


7g.\i 


73.i 


7707 


4«o 


06.22 


/000.8 


86.76 


77.8 


85.46 


42.4 


3S30 


49 


MBzr 


7S.li 


Ig74.9 


7721 


1849.6 


306.76 


IOO/.7 


86.90 


1973.5 


85.6/ 


1944.0 


3!3J!8« 


50 


5M( 


71.40 


76.J 


7231 


SI.Z 


0729 


0Z.6 


8705 


7F.I 


83:7f 


45.5 


40.43 


SI 


SV.96 


7S.S4 


7R2 


7748 


52.8 


07.83 


03.4 


8720 


76B 


83.89 


47/ 


40.99 


52 


K.82 


7S.el 


79.$ 


7762 


54.4 


08.37 


04.3 


S7J5 


78.4 


86.04 


4g.7 


4/.56 


i-3 


».eg 


78.8J 


Sl.t 


7776 


SS.9 


08.9/ 


05.1 


87ii» 


80.0 


86.18 


S0.3 


42./3 


54 


^.fi 


78.97 


93.1 


7789 


57.S 


09.4r 


06.0 


8764 


8/.7 


86.32 


SI.8 


42.70 


SS 


JJ-.39 


79.11 


t4.t 


7B.e} 


S9t/ 


0S99 


06.9 


8779 


83.3 


Si.47 


33.4 


43.26 


56 


re.24 


79.2S 


86.4 


7S.I7 


60.7 


/OSS 


077 


8794 


810 


86.6/ 


55.0 


43.83 


57 


JZ/O 


79.39 


ei.o 


71.30 


62.2 


IIJ>7 


08.6 


88.09 


86.6 


%.76 


56.5 


44.40 


S3 


K9t 


79.53 


89.7 


78.44 


63.8 


//.62 


Of.,4 


88.24 


m 


86.90 


58./ 


4497 


59 
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22° 1 


23° 


/ 


T 


E 


c 


M 


y. 


Y 


T 


E 


c 


M 


X 


Y 


"13.7 


loJZA 


2/86.5 


/OJ.i7 


ZI46.4 


4-17.2/ 


116S.7 


11738 


2284.6 


//S.ez. 


2238.8 


455.48 





.11.6 


07.41 


SS.t 


05:4-i 


479 


17.83 


66.6 


(755 


86.Z 


15.19 


40.3 


S6.I3 


1 


IS.S 


07.S7 


S9.8 


0£59 


-W.5 


I8.4t, 


67.4 


/773 


87.9 


IS.36 


4(8 


56.78 


2 


'6.3 


07.74^ 


91.4 


0i.7f 


SIX) 


i9.m 


68.3 


/790 


89.5 


/!■.« 


434 


5-743 


3 


n.z 


07.90 


93.1 


OS.'il 


K.5 


19.71 


t9.Z 


/8.07 


91.1 


/5.69 


44.9 


iK09 


4 


ISJ 


.Og.07 


94.7 


06.07 


54/ 


iO.34 


. 70.1 


/8-25 


92.8 


/y.86 


46.4 


S874 


5 


IS9 


nxi 


964 


06.Z3 


5f£ 


20.97 


70.9 


I8.4Z 


94.4 


I6.0Z. 


48P 


ia 39 


6 


US 


OS.m 


9S.0 


0639 


S7.Z. 


2/. 59 


71.8 


13.60 


96.0 


76.19 


49S 


«0.a5 


7 


20.7 


01.S6 


99.6 


06.55 


Sg.7 


22.22 


72.7 


18.77 


97.7 


I6.3(, 


5I.O 


60.70 


8 


^t5 


OS.J} 


aoi. 3 


06.7/ 


60.3 


2if.8S 


73.5- 


18.94 


99.3 


/6.52 


SZf. 


6/.36 


9 


1122.4 


108.90 


Z202.9 


/0fi87 


2161.9 


423.48 


1174.4 


II9.IZ 


Z3009 


(/«.69 


2254./ 


4«2.0( 


/o 


23.2 


09.06 


a».r 


0703 


614 


24.// 


7f.3 


19.19 


01.6 


U.8k 


55.6 


62.67 


II 


24./ 


09.23 


<«.2 


07.19 


64.9 


a».7« 


76./ 


19.47 


04.2 


17.01 


57.1 


6i33 


IZ 


ZS.O 


oa40 


07.8 


07.3S 


66.4 


2S.37 


770 


19.64 


0Ji8 


I7J9 


583 


63.98 


13 


Z5.8 


09.« 


09.4 


07. n 


68.0 


26.00 


7/9 


mz 


075 


17.36 


60.Z 


64.64 


» 


26,7 


09.73 


II. 1 


fl7.67 


6«f 


26.«3 


78.7 


19.99 


09. 1 


i7.n 


617 


65.30 


!!■ 


27.6 


09.90 


/2.7 


0/r83 


7/.I 


2726 


7J!6 


20.17 


10:7 


/7.70 


63.3 


65:9( 


76 


284 


/O.Ob 


/4.3 


07» 


7£.6 


27.89 


goj 


aj.34 


liA 


17.87 


64.8 


66.62 


17 


2*3 


/o.?3 


16.0 


08.(5 


74.2 

fer7 


ZS.SZ 


8/.3 


20.52 


I4.0 


18.03 


66.3 


6727 


18 


Jaz 


lOAO 


17.6 


08.31 


29. IS 


8Z.Z 


20.69 


IS.6 


IS.ZO 


67.9 


a9j 


19 


//3/.0 


IIO.ST 


nn.x 


/08.47 


2/7;;? 


429.79 


118$. \ 


/20.g7 


13173 


118.37 


2269.4 


468.59 


ZO 


3 (.9 


10.73 


20.9 


oa«4 


78.8 


30.4Z 


83.9 


2/.04 


13.9 


/8.S4 


V.9 


69.25 


Z( 


32:8 


lo.io 


22.5 


OS.gO 


S0.3 


31.06 


84.S 


2/. 2 2 


20.S 


ir.7i 


7t.S 


69.9/ 


Z2 


33j6 


11.07 


24.2 


Og.96 


SI.9 


3/.69 


es.7 


ZI.40 


2^.^ 


18.88 


74.0 


7».58 


23 


34.!r 


II.Z4 


25.8 


09. IZ 


gBA 


31.32 


861, 


ZI.S7 


23.8 


19.05 


7SS 


71.14 


24 


3J4 


1141 


2/4 


0).ti 


84.9 


32% 


874 


ei.7f 


254 


/9.J1 


77.0 


71.90 


M- 


J62 


ll.fS 


W.I 


09.44 


86.5 


33.60 


88.3 


^(.92 


27./ 


/9.38 


TRf 


7t.56 


26 


3;^/ 


11.74 


30.7 


09.61 


88.0 


34.23 


891Z 


22./0 


28.7 


19.55 


80.1 


7J.Z3 


27 


3«o 


ir.9i 


3t? 


09.77 


8S>6 


34.87 


90iO 


22.28 


30.5 


/«7Z 


8l.t 


73.89 


28 


3».* 


n.08 


34.0 


09.93 


91.1 


3S.5I 


90.9 


22.45 


32.0 


19.39 


83.Z 


74.55 


» 


//397 


II2.2S 


223S6 


110.09 


ZI91.6 


436.14 


1/9/:? 


(22.63 


i333.6 


)ZOM 


2284.7 


47S.11. 


30 


40.6 


14.42 


372 


1026 


94.2 


367g 


9Z.b 


22.81 


3S.Z 


laa 


86.2 


7S.eB 


J' 


4/.'l- 


12. S9 


J8.9 


lOAl 


9S.7 


374Z 


93.S 


22.99 


36.9 


80.44 


877 


76.55 


J2 


«.3 


(2.76 


40.5- 


10. ss 


97.3 


38.06 


94.4 


2J.)6 


38.S 


20.57 


893 


772/ 


3J 


«.2 


/2.93 


42.1 


1074 


98.8 


38.70 


9S.Z 


23.34 


40.1 


ze.74 


90S 


77.88 


34 


44.0 


)3./o 


43.8 


10.91 


ZZOO.i 


39.34 


96.1 


83.SZ 


4-1.8 


20.9/ 


9Z.3 


78.55 


3S 


44.» 


13.27 


4M 


11.07 


01.9 


39.98 


97.0 


Z3.70 


43.4. 


2/08 


93.9 


79.11 


34 


45:8 


I3M 


470 


II.ZI 


03.4 


40J6Z 


97.9 


23.87 


4S.0 


2/.2F 


91-4 


79.88 


37 


46.S 


3.6/ 


48.7 


11.40 


05.0 


1I.K, 


987 


a».os 


46j6 


2/. 42 


96.9 


80.55 


?? 


47r 


1178 


■»-^ 


11.56 


06.S 


1-1.90 


99.6 


2t.23 


48.3 


2/.59 


98{l 


8/.22 


& 


/(48.4 


1/3.95- 


225/.9 


1/1.79 


2208.0 


44ZS4 


IZOO.S 


/24..4/ 


i349.9 


/2(.77 


Z30OO 


48/. 88 


40 


49.Z 


/4.IZ 


.»e 


JI.S9 


09.6 


4J.I9 


01.3 


Z4.S9 


SI.5 


n9i- 


OI.S 


82.SS 


4V 


yo./ 


/4.29 


55.2 


IZ.OS 


//./ 


.43.83 


02,2 


Z4.77 


S3.Z 


a.it 


03.0 


83.22 


4* 


5-/.0 


/44« 


S&8 


IZXt 


/?.6 


44.47 


03.1 


24.94- 


S4.S 


22.28 


04,5 


83.89 


4-J 


5/.8 


/4.6) 


S9.S- 


/2.38 


/4.2 


4J.(2 


03.9 


25.12 


S6.4 


2245 


Ot.l 


84.56 


4* 


sey 


I4.d0 


601 


/l.SS 


/5.7 


45.76 


048 


25.30 


se.i 


22j62 


07.6 


85.24 


4f 


«.6 


14.97 


61.7 


71.71 


/73 


464/ 


05.7 


2S.48 


S9.7 


22.79 


09.1 


85.9/ 


46 


S-4,4 


iLltt 


634 


«.87 


/8.8 


470J 


06.6 


lS.it 


61.3 


ZZ.9i 


10.6 


86 .» 


47 


5J.3 


15.3/ 


6S.0 


/3.04 


£0.3 


4774 


07.4 


25.84 


63.0 


23.(4 


nx 


87.15 


48 


S6.2 


IS.49 


66.6 


/3.Z0 


Z/.9 


48.34 


08.3 


26.02 


64.6 


23.3( 


137 


8792 


49 


wr^o 


115.66 


2268.3 


//3.37 


2223.4 


448.99 


(209.2 


I26.20 


23«.2 


123.48 


23 (« 


488.(0 


So 


S7.9 


IJ-.83 


69.9 


«.S3 


24.9 


49.64 


10.0 


26.38 


67.8 


23.65 


'6.7 


89.27 


SI 


«.8 


/6.O0 


7/5 


73.70 


26.5 


5-0.28 


10.9 


26.56 


tiS 


Zi.n 


'8.3 


89.94 


SZ 


57.£ 


/6.(7 


73.Z 


13.86 


28.0 


51;.93 


US 


26.74 


71.1 


Z4.0O 


'9.8 


9o.ei. 


53 


6W 


/S.3S- 


748 


/4.03 


295- 


Sl.Sg 


IZ.6 


26.92 


72.7 


24.(7 


21.3 


9'.W 


S4 


ei.4 


/6.n 


76.5 


I4.20 


3/./ 


ft.23 


I3.S 


27(0 


74.4 


2*34 


22.8 


9'.97 


SS 


62.2 


li.m 


78.1 


14.% 


32.6 


K.8S 


14.4 


2728 


7 to 


24.52 


24.4 


912.65 


Si 


«3./ 


I6.8( 


79.7 


I4.S3 


34.1 


HS3 


lf.3 


27.46 


77.6 


2«.69 


2J.9 


91iZ 


37 


fi(t.o 


17.0* 


81.4 


I4t9 


35.7 


S4.I8 


16.1 


2764 


7*3 


24.86 


274 


94.00 


SS 


6A5 


I7.ZI 


Up 


)4.8i 


37.?.. 


S4»i 


/'O 1 278? 


?<\? 


7f,0J 


2»,9 1 94,6? 


SS 
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240 


25" 


T 


E 


c 


M 


X 


Y 


T 


E 


c 


M 


y 


Y 


o 


1117.9 


IIBOO 


Z3a2.S 


\25.2I 


2330.5 


495.35 


/ayo.-z- 


i39./y 


1480.2 


I3B.82 


Z42/.5 


J36.82 


1 


18.7 


iii9 


84.2. 


ZS.38 


32.0 


9i.03 


71.1 


3930 


81.9 


36.00 


23.0 


3^53 


z 


n.e, 


28.37 


SS.8 


25.51 


33.5 


96.7/ 


72.0 


39.49 


SIS 


36./? 


24 5 


3S.23 


3 


20.J 


28.«- 


87.4 


2S.73 


3S.O 


nvi 


72.9 


39.68 


8 S.I 


36.36 


Z6.0 


X94 


A. 


i/.4 


28.7i 


89.0 


2590 


36.5 


SS.07 


73.7 


39.87 


8<t8 


*,54 


27 5 


39.64 


s 


22.Z 


Zl.91 


90.7 


26.07 


38.1 


»B.7f 


74.6 


40.O6 


88.4 


36.7^ 


290. 


4«35 


f. 


23./ 


29.0} 


9l.i 


26.25 


39.6 


99.43 


7S.5 


40.25 


90D 


36.90 


30.5 


4/.06 


7 


M.o 


29.27 


93.9 


26.42 


41.1 


fOO.II 


76.4 


40.44 


9(6 


3708 


32.0 


4/.7g 


S 


Z4.g 


zi« 


9SA 


26.60 


42.6 


00.79 


77-2. 


40,63 


933 


3726 


335 


42.47 


9 


ZJ.7 


29.64 


972 


2677 


44.Z 


01.47 


78.1 
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3S.O 
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543.89 


/( 


27.J 


30.00 


Z400.S 
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82.S 
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Z7.99 
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Z7 
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58.87 
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S/.7J 
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42.76 


78.7 


63,9/ 


3S 


519 


3S-.I7 


46.1 


32.05 


89.7 


22./ 3 


04,4 


46.60 
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Z39AZ 
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94. Z 
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84.7 
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079 


47.38 
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47.57 
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S7.I 
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09.6 
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S8.0 
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S7.S 
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47.96 


ss.e 


44.24 
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33.66 


03.3 


Z8.40 


11.3 
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to.6 
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632 
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J2 


6i.Z 
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IS.8 
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64.8 
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49.33 
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OS 7 
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S7 


«7.6 
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/6.9 
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Si 


68.S 
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35j42 


2./.0 
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Si 
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/9.9 


36./2_ 


2/.9 
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lo.z 
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7S.Z 
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79.1 
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63S4 


83.Z 
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t7.S 
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Z0.7 
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11.6 


29.80 
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82.6 
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14.6 
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ISZ.(9 


2S94.0 


I4S.7J 


Z526.7 


S87Z0 


1384.4 


/64.87 


Zi9l.3 


/60.Z6 


2(16.0 


632.08 


10 


ajff 


5E.8» 


«« 


48.9Z 


28.Z 
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33.61 


12 


3lt:t 


53.Z9 
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3I.Z 
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87.9 


6S.7O 
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02.1 
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If 
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16 
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90.6 
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38.6 
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»S 
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08.6 
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19 
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20 
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2/ 
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95.0 
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21 
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51.19 
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95.9 
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23 
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ms 


47.6 


9753 
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6i.ol 
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55.69 
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49.1 


98.28 
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z;.t 


BI.96 


5Z.I 


9SI.76 


99.4 


68.42 
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3Z 
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35 
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56.76 


?9.3 


IS.4S 
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609 


68.79 
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90.?» 


82.1 


S4./8 


89.4 


•2«86 


9 


«.? 


nH 


86.8 


7^.0/ 


03./ 


77.73 


898 


90.52 


8J7 


8439 


909 


25.67! 


lo 


143/r^ 


/77.5I 


27?R4 


\71X1. 


27154.6 


67R52 


/490.7 


190.74^ 


Z>8s:3 


18460 


Z7?24 


726.49 


II 


3B.3 


7^77 


30.O 


73..1-Z 


06./ 


79.30 


9/.6 


90.96 


8«.9 


84.21 


93.S 


27.30 


IZ 


3».Z 


7799 


91.7 


72.6a 


076 


S0.09 


92.5 


91.19 


88:s- 


es.ot 


9a 


i»M 


n 


40.1 


7«2o 


93.3 


7^.83 


09.0 


SO.SS 


93.4 


91.41 


90.2 


85.23 


96.7 


28.93 


.'4 


41.0 


7«4Z 


949 


7*03 


/0.5' 


ei.67 


94.Z 


9/64 


91.9 


85.44 


98.2 


29 W 


IS 


41.8 


78.65 


965 


7J.13 


/2.0 


82.46 


9f.l 


9/86 


93.4 


85.65 


986 


30.55 


lb 


42.7 


7»«; 


9«( 


7*44 


13.4 


83.24 


96.0 


92.09 


9S.O 


85.86 


Z80/.I 


3/37 


n 


43.6 


75107 


99.7 


7J.64 


14.9 


84.03 


96.9 


9Z:i) 


966 


86.07 


02.5 


3t.lS 


18 


445 


79.28 


Z80(.4 


7/ff4 


16.4 


84.82 


978 


92.54 


98.2 


86.29 


on-o 


33.00 


/9 


4S4 


7».50 


O3.0 


74.05 


17.8 


85:6/ 


9S.7 


92.76 


998 


86.49 


0S.9 


33.91 


20 


/446.3 


)79.7^ 


2804.6 


/ 74.25 


27/9.3 


686.40 


1499.6 


/ 92.99 


Z9D/.4 


/86.70 


2806.9 


7i4.63 


2/ 


47 z 


79.94 


Oi.1. 


74.46 


■Z0.8 


8720 


ISOO.S 


93.2/ 


03.1 


86.9/ 


083 


35.45 


21 


48.) 


80.1.? 


078 


74.66 


22.2 


8799 


01.4 


93.44 


04.7 


87. IZ 


098 


36,26 


23 


48.9 


80.37 


09.4 


7t^ 


2 3.7 


SS.Tg 


01.3 


93.67 


063 


87.33 


11.3 


37.08 


24 


49.« 


80.59 


11. 1 


7S.07 


zs:? 


89.57 


03.1 


93.89 


079 


87.54 


/27 


37.90 


2J 


fO.T 


80.80 


/2.7 


7S.Z7 


26.6 


90.36 


M.o 


94.IZ 


09.^ 


S7.76 


/42 


An 


26 


JA6 


il.Ol 


'4.3 


7C48 


Z8./ 


9/./S 


oa.9 


94.34 


Il.l 


87.97 


/5.6 


39 54 


Z7 


32.5 


81.24 


/J.9 


7.r.68 


Z9.6 


91.95 


05-.8 


9457 


IZ.7 


88.18 


17.1 


4o.% 


i« 


«4 


8l.4i 


I7.S 


7^.89 


31.0 


92.75 


06.7 


5>?.80 


14.3 


88.39 


IBS- 


41. IS 


Z9 


i=J.3 


Sl.1,7 


19.1 


76.09 


32.5 


W.54 


076 


95:02 


IS.9 


88.60 


20.0 


4S00 


30 


Rfi-.l 


ISI.S9 


28207 


176.10 


2734.0 


694.3J 


/5»SS- 


195.25 


29/76 


IS8.91 


282/4 


74ZXZ 


3/ 


56.0 


82.11 


22.4 


7650 


35:4 


95.13 


094 


9548 


/9.2 


89.03 


22 9 


43.64 


32. 


iiS.9 


82.33 


1 24.0 


■76.71 


36.9 


95.93 


/0.3 


9i-.7» 


log 


89.24 


243 


4446 


3? 


J?8 


82.35 


lS.6 


76.91 


38.3 


96.72 


//.2 


95.93 


224 


89.45 


25.8 


45.28 


34 


«7 


82.77 


27Z 


77.12 


39.8 


97.SI 


IZ.I 


96.16 


24:0 


89.67 


272 


46./0 


35 


59.6 


S2.V 


28.8 


77.32 


4/.3 


n^z 


/Z.9 


96.39 


2 5.6 


89.88 


287 


46.93 


36 


eo.5 


83.21 


30.4 


7753 


427 


99.11 


13.1 


96.61 


272 


90.09 


30.1 


4.7.75 


27 


61.4 


83.42 


32.1 


7773 


44.1 


99.9/ 


147 


96.94 


zsg 


90.30 


il.6 


4S.57 


38 


tt.l 


83.64 


H7 


7794 


4J.7 


700.7/ 


/5-.6 


97.07 


3ok 


90.52 


330 


49.40 


39 


63.1 


83.86 


35.3 


7?./5 


47/ 


DI.SI 


/65 


9730 


32.1 


90.73 


34.S 


So.zz 


40 


;4W.o 


184.08 


2836.9 


/79.35 


2748.6 


702.3/ 


ISI7.^ 


)9753 


29337 


J 90.94 


28359 


7^I.0S 


41 


t4.9 


84.30 


38.5 


7«56 


so.r 


03.11 


I8.J 


97.75 


35.3 


9/./6 


37.4 


SI.87 


AZ 


SS.8 


84. f 2 


40./ 


78.77 


SIS 


03.91 


I9.Z 


97.9S 


36.9 


9/37 


sa? 


5i70 


43 


«6.7 


S4.» 


41.7 


7S.97 


53.0 


04.7/ 


20./ 


9B.ll 


i8S 


9I.Sg 


403 


S3. 51 


44 


67.6 


84.96 


43.4 


79./g 


54.1- 


05.5/ 


zr.o 


98.44 


40.1 


91.80 


41.7 


S4.3S 


45 


6S.S 


85.18 


45.0 


7y.39 


55.9 


OM 


a 1.9 


98.67 


417 


92. o( 


43.1 


SS.\7 


4« 


69.3 


8J:4« 


46.6 


7?.59 


S/4 


07/1 


225 


98.90 


43,3 


92.23 


44£ 


5600 


47 


70.2 


85.63 


48,2 


79.SD 


5-8.8 


0792 


23.6 


99.13 


4SO 


92.44 


460 


56.83 


48 


7/.I 


ff3.85- 


A9S 


80.01 


60.3 


0872 


245 


99.36 


46.6 


92.651 


47.5 


J7.66 


49 


72.0 


«.07 


514 


8o.il 


6/.7 


09.52 


2i..4 


99.59 


48.Z 


92.87 


48.9 


58.49 


fo 


147^.9 


1136.29 


Z953.0 


I90.V 


2763.E 


7/0.33 


/5Z6.3 


199.82 


ZJ49.8 


I9i.0g 


ZS504 


759.32 


5"/ 


73.8 


S6.5r 


SA.7 


80.63 


«4.7 


11.13 


272 


7.00.05 


51.4 


93.30 


51.8 


60./4 
60.97 
61. So 


SZ 


74.7 


K73 


Si.-i 


80.84 


66./ 


11.93 


28.1 


oo.it 


S3.0 


93.51 


S3.3 


S3 


73:6 


86.95 


S7.9 


81.05 


67.6 


/2.74 


29.0 


00.5/ 


546 


93.73 


541 


34 


7<.I 


87(7 


9J-9.5 


81.25 


69.0 


13.!^ 


29.9 


00.74 


56.Z 


93. 9i 


S6Z 


6164 


Jf 


77.3 


8740 


(,1.1 


81.46 


70.5 


I4.V 


30.8 


00.97 


57.8 


94./6 


57.6 


63.47 


5"6 


7SX 


876Z 


62.7 


8/.67 


72.0 


/S.IS 


3/.7 


o/.zo 


59.4 


94.37 


59 


61.30 
65.13 


S-7 


TiS 


8^84 


643 


8/.88 


73.4 


IS.% 


32j6 


0/.43 


61.1 


94.59 


60.5 


ss 


»o.o 


8&ae 


66,o 


82.09 


74.9 «.77 


33.5 


0/.66 


627 


94.fo' 


6/9 


6596 
66,7? 


," 


80,9 


?8.2« 


676 


82.29 


76.3 /7.5S 


344 


0/.J9 


64,3 


95.0t 
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M 


X 


Y 


T 


E 


c 


M 


X 


Y 


(535 3 


Z02./2 


2965'.9 


19SZ3 


2864.S 


76763 


I589.0 


Z/6.25 


30624 


Z0B.38 


29SI.O 


e«38 


~~0 


36.1 


0?.35 


675 


9545 


66.3 


68.46 


89.9 


16.49 


64.0 


08.6/ 


514 


/a 24 


1 


37. 


02 .5» 


69./ 


9566 


677 


69.30 


9o.S 


;6.73 


66.6 


0E!83 


33.8 


20./0 


z 


379 


02.91 


70.7 


95.88 


69.2 


70.13 


91.7 


^6.97 


672 


09.05 


55.3 


Z0.9t 


3 


38.S 


03.05 


72.3 


9b./0 


70i> 


7a9b 


92.6 


/72I 


68.8 


09.28 


56.7 


HIS! 


4 


39.7 


Ol.Zg 


73H 


9t.3l 


72 .0 


7I.S0 


93. S 


/745 


7i>.4 


09.50 


S8.I 


226S 


S 


40.6 


03.SI 


7S.S 


96.53 


73.5 


72.63 


94.4 


i7.m 


72.P 


09.72 


59.6 


Z3.54 


6 


4IS 


0iJ4 


77.Z 


96.75 


74.9 


73.47 


95.3 


17.93 


7}.e. 


09.95 


6I.0 


Z4.40 


7 


nA 


03.fr 


79S 


96.96 


764 


7431 


362 


Ii.l7 


75:2 


'0/7 


62fl 


25.26 


9 


43.3 


04.21 


80,4 


9^19 


77S 


71.15 


971 


IB.4\ 


7iS.^ 


/0.39 


63.8 


26./2 


9 


W44.Z 


Zfi4.'J4 


Z3S2P 


/97.40 


2«7a2 


775.91 


l?98.0 


tilS.ih 


30784 


Z/0.62 


2965.3 


g26.99 


70 


4S-./ 


04.67 


S3.6 


9T.tl 


«0.7 


76.82 


,98.8 


18.90 


80.0 


/0.84 


66,7 


27.85 


// 


46.0 


04.90 


8J.2 


97.93 


?2./ 


77.66 


99.7 


I9.\4 


SI A 


//.07 


68.' 


Z?.7/ 


IZ 


46.9 


05:14 


86.8 


9S.0S 


83.6 


7«5o 


1600.6 


/9.38 


03.Z 


//.29 


6i!5 


a9.5« 


13 


47.S 


OS.37 


SS.4 


98126 


85.0 


79.33 


o/.s 


19.62 


84X 


II SI 


71.0 


30.44 


14 


4g7 


os.to 


90.0 


9S.49 


864 


W.I7 


02.4 


'9.86 


96.4 


11.74 


7i.4 


3/.30 


If 


496 


0S.S4 


9l.b 


9g.70 


879 


91.0 \ 


03.3 


U.ll 


98.1 


II. 9b 


73.8 


32-/7 


J6 


50fi- 


06.07 


93.Z 


9S.9Z . 


.S9.3 


81.85 


04.2 


20.3? 


99.7 


71.19 


73:2 


33.03 


17 


fl.i 


0630 


94.9 


99.13 


90.S 


82.70 


05.1 


30.59 


91.3 


12.41 


76.7 


33.90. 


IS 


SIM. 


06.J4 


965 


99. 3/ 


92.2 


83^4 


Ot.o 


20.83 


92.9 


12.64 


78.1 


34.77 


19 


If S3. 1 


20677 


Z99«./ 


199.57 


2893.6 


784.3g 


1606.9 


Z2JJ>S 


3094.5 


2/2.86 


2975.5 


835:63 


ZO 


J-4.0 


07b/ 


99.7 


99.79 


95.1 


85.22 


07.? 


2/,32 


96./ 


13.09 


SOS 


X.50 


Zl 


54.9 


07.24 


30013 


lOO.OI 


965 


86.06 


0«7 


21.5« 


97.7 


13.31 


824 


37.37 


22 


J.f.a 


07AS 


0Z.9 


0O.2Z 


9».o 


S6.W 


096 


2/. 80. 


99.3 


13.54 


Bi.g 


38 23 


23 


J6.7 


07.7I 


04.S 


0D.44 


99.4 


87.75 


I0.S 


22.05 


3I0O.9 


13.76 


SS.Z 


J9./0 


24 


J7.6 


07.91 


06.1 


ao.6() 


29088 


SSS9 


11.4 


22.t9 


02.5 


13.99 


86.6 


39.97 


Z5 


JKF 


OS.IB 


07.7 


O0.W 


02.3 


89.4* 


12.3 


22.53 


04./ 


I4:i\ 


880 


40.8i 


26 


i5.4 


08.41 


09.3 


01.10 


03.7 


9to.28 


/3.2 


22.7» 


05.7 


m.U 


89.r 


41.71 


Z7 


60.3 


Og.iS 


10.9 


01.32 


05./ 


9/. 12 


/>./ 


23.02 


073 


14.67 


90.9 


42.59 


28 


6/.2 


os.es 


/2.S 


0I.S4 


06.6 


9/. 97 


/j:o 


23.27 


Og.9 


14.89 


'f-923 


43ftS 


29 


irez.'i 


?C9.K 


3014.1. 


Z0/.76 


2908.O 


792.82 


/6/W 


223.51 


3II0.5 


2/5/2 


2993.7 


844.32 


30 


63.0 


09.36 


IS.g 


01.98 


09.5 


93.66 


/6.8 


23.75 


12.1 


/i:34 


95.1 


4S-./9 


3/ 


63.9 


09.59 


17.4 


02.19 


10.9 


94.5/ 


'77 


Z4.00 


13.7 


15. S7 


96<l> 


44.01. 


32 


64.8 


09.83 


19.0 


0/.4/ 


/2.3 


9S.3(, 


/8.6 


24.24 


15,3 


I5.S0 


98P 


46.93 


33 


6S.7 


10.01, 


206 


02.63 


/3.g 


96.20 


/9.5 


24.49 


(6.9 


16.02 


99.4 


»7W 


34 


66.6 


I0.30 


2Z.1 


02.85 


(5.2 


97or 


20.4 


Z4.7} 


19.5 


16.25 


3000.9 


48.68 


35 


67.5 


10. S3 


^3S 


03.07 


/6.6 


9790 


2/.3 


Z4.9S 


70.1 


16.48 


02.3 


4955 


36 


6R4 


10.77 


25.4 


03.29 


19.1 


98.75 


22.2 


25.22 


21.7 


16.70 


03.7 


S0.43 


■37 


69.Z 


11.01 


270 


03. SI 


ns 


99.60 


23. 1 


25.47 


23.3 


/693 


e'T.I 


SI.30 


^S 


TO.I 


ILK 


.29.« 


03.73 


20.9 


800.45 


».o 


25.71 


2 5.0 


/7!16 


06.5 


SZ.I7 


39 


IS7I.O 


Zll.4t 


303O.2 


Z03.9S 


2922.4 


80/.30 


/624.9 


ZlMt 


3/26.6 


21739 


3007.9 


953.05 


40 


7/.9 


I/.71 


31.8 


04.17 


23.8 


02.15 


258 


Z6.2I 


29.2 


17^1 


09.4 


53.92 


4/ 


72.8 


ll.ii 


314 


04.39 


25.2 


03.00 


26.7 


26.45 


, 29.8 


I7.S4 


10.9 


54.90 


42 


737 


It.li 


w.; 


04.il 


Z6.7 


03.85 


276 


26.70 


3/.4 


18.07 


nz 


SS.iS 


43 


».(. 


/Z.43 


36.7 


M.U 


ZS.I 


04.70 


Z8.r 


26.94 


33.0 


18.30 


13.6, 


S6.SS 


44 


Tf.S 


/2.67 


38.3 


OS.ob 


295 


05.55 


29.4 


27/9 


34.6 


18.52 


IS.O 


S7.43 


45 


76.4 


/2.9/ 


3%9 


05.28 


31.0 


06.40 


30.3 


27.44 


36.2 


18.75 


'6.4- 


SS.3I 


46 


773 


13.14 


41.5 


OS. 50 


314 


0726 


31.2 


2768 


37.S 


18.99 


/79 


S9.lg 


47 


78.Z 


I33B 


43.1 


05.72 


33.8 


08.// 


32.1 


2793 


39.4 


19.21 


19.3 


bo.oi 


49 


79.1 


13.62 


44.7 


115:94 


35.1 


08.96 


33.0 


^28.18 


4/.0 


'9.44 


20.7 


60.94 


49 


l^go.o 


ZI3.86 


30463 


206/6 


2936.7 


809.92 


/633.9 


2i8.42 


3/4-2.6 


219.67 


3022./ 


86/.8Z 


BO 


io3 


14. 10 


479 


06.39 


38./ 


/0.67 


34.8 


29.67 


44.2 


(9.89 


23.5 


62.70 


51 


il.i 


14.34 


49.5 


06.6/ 


39.6 


11.53 


35.7 


28.92 


45.8 


2o./2 


24.9 


63.58 


52 


82.7 


I4.S7 


51.1 


06 83 


4/.0 


12.39 


36.6 


29./7 


474 


20.35 


26.4 


6446 


53 


S!.i 


I4.il 


52.7 


07.05 


424 


13.14 


37.5 


29.41 


49.0 


20.58 


27.8 


65.34 


*? 


84.S 


//.OS- 


54.3 


0727 


43.8 


14.09 


38.4 


29.66 


50.6 


20.81 


29.2 


66 22 


55 


SS.4 


/i:29 


s« 


0749 


453 


I4.9f 


39.3 


29.9/ 


52.2 


tiM 


306 


67 /o 


56 


85.3 


IS.S3 


575 


0772 


4in 


«-.8( 


402 


30/6 


53.8 


21.27 


32.0 


6798 


S7 


K72 


>sn 


59.2 


07.94 


48.; 


/6.67 


4/.1 


30.40 


55.4 


2(.5o 


33.4 


68.87 


58 


88.1 


16.01 


60.g 


OS. 16 


-Wi- 


/7.52 


42. 


30.<.5 


570 


21.73 


34 8 


69.73- 


5? 
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I643.0 


230.90 


3/Sff6 


221.96 


3036.3 
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1697 2 


246.08 


3254.6 


23595 


3li0.6 


S2436' 


1 


43.9 


i/./.r 


602 


22.19 


37 7 


7/. 52 


98./ 


46.34 


56.2 


36.19 


22 o 


2527 


2 


/W.8 


3I.40 


6/.8 


2i.42 


39./ 


72.40 


99.0 


46.60 


S7.g 


36.42 


23.4 


26.18 


3 


4r.7 


31. kS 


63.4 


22.65 


40.S 


73.28 


99.9 


'H.K 


S9.4 


36.6t 


Z4.8 


Z7.09 


a 


4i.6 


31.90 


6iro 


Z2.M 


41.9 


74.17 


I700.S 


47.11 


61. o 


36lW 


26.2 


28.00 


5 


47.S 


31. IS 


66.6 


23.1/ 


*S3 


7505 


OI.7 


47.37 


62j6 


3713 


276 


28.90 


6 


4«4 


31.90 


6S.2 


23.34 


447 


7f94 


02.6 


47.61 


64.1 


3737 


29.0 


29.8/ 


7 


49.3 


31fS 


«9.8 


23.57 


46./ 


76.82 


03.S 


47S9 


658 


3/6/ 


304 


30.72 


s 


J0.2 


32.99 


7/. 4 


23.80 


476 


7/7/, 


04.5 


48.15 


67.4 


5785 


313 


31.64 


9 


Sl.l 


33.1^ 


7/fl 


24.03 


49.0 


7R60, 


0S.4 


41.41 


.69.0 


38.08 


33.Z 


32.55 


lo 


'ibSZ.O 


233.39 


3'74'.6 


224.26 


305O.4 


879.48 


1706.3 


Z4SM 


3170.6 


23S.32 


3/34.6 


933.46 


II 


Si.-) 


33.64 


• 7«.i 


£4.49 


5/.g 


80.37 


07.Z 


48.9? 


72.2 


38.56 


36.0 


34.37 


li. 


53.8 


33.90 


77? 


24.72 


J3.Z 


8/.E6 


Ol.l 


49.18 


73.8 


38.80 


37.3 


35.28 


13 


54.7 


3t.lS 


79.4 


2495 


54.6 


82.IS 


09.O 


4i)M. 


•7J:4 


3««4 


3g.7 


3f.t0 


M 


5« 


34.40 


8;.o 


ZS.IS 


56j0 


83.04 


09.9 


49.70 


77.0 


3«7 


4^.1 


37.11 


If 


J<.5 


34.6? 


82.5 


25.42 


J74 


83.93 


IO.S 


49.96 


7S.6 


39.51 


41.5 


38.02 


16 


S7.+ 


34.90 


84.2 


25£5 


SS.8 


848/ 


11.7 


J0.2Z 


go.z 


SS 


4tS 


3«94 


n 


58.3 


35. IS 


85.8 


2S-.88 


60.-L 


85.70 


IZ.b 


J0.48 


gl.g 


39.99 


443 


39.81 


18 


59.t 


jE40 


874 


26,// 


61.7 


86S9 


I3.S 


So. 74 


S34 


40.23, 


45y 


40.77 


19 


60.1 


55.65 


89.0 


26.» 


63./ 


8749 


14/1 


SI. 00 


Sse 


40.47 


471 


41.68 


2X> 


/66/.0 


235.90 


3/70.6 


226.S7 


3064 S 


888.38 


I7IS.3 


I5I.S6 


3286.6 


240.7/ 


3l4g.S 


942.60 


21 


6/.J 


3<./5 


92.2 


26.8/ 


65.9 


89.27 


16.3 


Sl.si 


0».Z 


40.94 


49,9 


43.51 


22 


62.8 


36.4/ 


93.8 


2704 


67.3 


90./6 


I7.Z 


51. 7S 


g9.8 


4/. 18 


sl.3 


*l.*3 


23 


<3.7 


3(.{,b 


K* 


2727 


68.7 


9/.05 


IS.I 


Sz.OI> 


91.4 


4/.42 


51.7 


45.35 


24 


64.6 


36.11 


970 


27 50 


70.1 


91.95 


I9.0 


».30 


93.0 


41.6b 


»./ 


46.26 


ZS 


61. y 


37. li 


9S.(, 


27.74 


71.5 


92.84 


19.9 


52.57 


94-.? 


41.90 


SS.S 


47. /8 


2£ 


66.4 


J7.4/ 


3200.2 


2797 


72.9 


«73 


ZO.B 


J2.83 


96.1 


42.14 


56.8 


48.10 


27 


67.3 


37.67 


o/.g 


28.20 


•74.3 


94.63 


ZI.7 


S3.09 


97.7 


42.38 


58.2 


l^i'J^. 


2« 


68,2 


37.92 


0J.4 


28.43 


757 


9JJ2 


22.6 


S3.3S 


39.3 


42.62 


59.6 


49.94 


Z9 


69.1 


3g.l7 


OJ.0 


28.67 


77/ 


S6.4Z 


23.r 


53.6/ 


3300.^ 


42.86 


6/.0 


50.86 


3o 


mo.o 


23?.43 


3206.6 


228.JO 


3078 S 


897.31 


I7Z4.4 


253.87 


330Z.5 


243. /O 


3/62.4 


951.78 


31 


70.9 


3^.68 


08.2 


29.13 


7X9 


98.11 


25.3 


S4.I3 


04.1 


43.34 


63.8 


5Z.70 


3Z 


71. S 


Jajj 


C9.8 


29.37 


8/.3 


99.10 


26.1 


54.40 


05.7 


4-i.5« 


65.1 


53.62 


33 


Tl.S 


39.19 


//.4 


29 «0 


82» 


900.00 


27.2 


34.66 


073 


4352 


66.6 


54.54 


34 


73.7 


3944 


/3jO 


?a.S3 


842 


00.90 


28./ 


54.92 


08.9 


44.06 


68.0 


5S.46 


35 


74.6 


39.69 


14.6 


30.07 


85£ 


OI.SO 


29, o 


SS.IS 


10.5 


44.30 


69.4 


f63i 


36 


7S.S 


39.9S 


/6.2 


30.30 


87.0 


02.69 


299 


SS.K 


>l.\ 


4454 


70.7 


57.30 


37 


7U-.4 


M.IO 


/7g 


lOjSi 


88.4 


03.59 


30.8 


SS.7I 


13.7 


44.79 


72./ 


5g23 


3g 


773 


40.45 


/S".* 


30.77 


89.8 


04.49 


31.7 


55.97 


IS.3 


ASM 


73.5 


59.15 


35 


7e.z 


40.7/ 


2/.0 


3I.0O 


91. Z 


05.39 


52.6 


Sk» 


16.9 


45.17 


74.9 


60.07 


A) 


It79.l 


Z40.96 


3222.6 


Z3/.24 


3092;6 


906.29 


/7JB:5 


256.50 


33ISS 


Z4S.SI 


3/76.3 


9(0.99 


41 


80.O 


4f.22 


21-.2 


31.47 


94.0 


07.19 


34.4 


56.76 


20.I 


4S.7S 


77.7 


6I.9Z 


42 


80.9 


4A47 


25.8 


31.71 


95.4 


08.09 


35.3 


S7.03 


27.7 


45199 


79.1 


62.84 


43 


SI.9 


4/.73 


87.4 


il.Si 


96.8 


OS.99 


56.3 


S7.19 


23..' 


46.23 


S0.5 


63.77 


44 


82.7 


4/.98 


29.0 


31.. IS 


98.2 


09.89 


372 


SZSS 


24.9 


46.48 


SIS 


64.69 


41 


W.6 


42.24 


3«6 


3Z.4I 


99.6 


/0.7J 


38:/ 


57.81 


26.5 


46.72 


83.2 


65.61 


46 


W.S 


4J.49 


32.2 


32.65 


3I0I.O 


//.69 


39.0 


5g.0B 


28./ 


46.96 


84.6 


66.55 


47 


P5.4 


4i.7f 


33g 


J2.S8 


01.4 


IZ.59 


39.9 


Se.3S 


29.6 


47.20 


86.0 


67.47 


49 


K.3 


43.00 


3SH- 


il.lZ. 


03.8 


I3.S0 


A0.2 


586/ 


31.2 


4144 


S7.4 


68.40 


49 


872 


43.26 


37.0 


33.35 


osx 


14.40 


An 


58.88 


32.8 


4169 


88.8 


69.33 


JO 


I6SS.I 


243.52 


3238.6 


213.S9 


3/06.6 


tis.lo 


1741.6 


25S/4 


33344 


247.93 


3/90./ 


970.26 


5/ 


89./ 


43.77 


40.2 


33.82 


og.o 


/6.2I 


43.S. 


59.4/ 


36.0 


4817 


91.5 


71.18 


« 


90 


44.03 


4/. 8 


34.06 


09.4 


n.ii 


444 


J9.67 


-37 6 


4.8.*/ 


92.9 


71.11 


53 


90.9 


44Z8 


43.4 


34.29 


/0.8 


IS.OZ 


45,4 


5994 


39.2 


as.it 


94.3 


73.04- 


54 


9/.8 


44.54 


ASP 


J4J3 


/2.2 


18.92 


46,3 


60.20 


4o.8 


48,90 


957 


7597 


5i- 


917 


44:80 


46.6 


34.77 


/3.6 


/9.S3 


472 


6o,47 


4i;i 


49. M 


97/ 


74 90 


5« 


93.6 


4s.or 


4:S-2 


3S.0O 


IS.O 


2073 


48,1 


60.7/ 


440 


49.38 


98.4 


If.Si 


ST 


US 


45,31 


49.8 


35.24 


/6.4 


Z/.64 


490 


61.00 


4s:(. 


49.6J 


99.8 


7t.7t 


SI 


95:4 


' 45. f 7 


5/.4 


3K48 


/78 


22irj 


49.9 


61.27 


47.Z. 


49.87 


ilol.? 


77.69 


f9 


96.3 


45.8? 


53.0 


3f7l 


'9,2 


23,45 


50.8 


6i;53 


48.8 


Sail 


0Z6 
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35'' 


f 


T 


E 


c 


•m 


X 


Y 


T 


E 


c 


M 


X 


Y 


;75"/.7 


Z6I.30 


3J50.4 


25036 


32040 


979.S6 


1806.6 


27gOS 


3445.9 


265.19 


?2e&.4 


/036,2 


-0 


52.6 


(.l.Ot, 


5i.o 


50.6O 


054 


8049 


075 


78.33 


475 


6r:44 


?7g 


372 


1 


5S.& 


62.33 


«6 


5085 


06.7 


81.42 


08.4 


78.6/ 


49./ 


6569 


89/ 


38,1 


2 


».5 


62.6ff 


55.2 


5/.09 


08.1 


82.35 


09.3 


7#.S« 


50.6 


65.94 


90.5 


39,/ 


3 


«4 


<2.86 


56.8 


5/.3J 


09. S 


?3.^9 


lOX 


7i'./« 


Jz.2 


66.19 


91.9 


40,0 


4 


56.5 


63.13 


59.3 


5/.5g 


lo.i 


84.22 


ll.l 


79.13 


Sj.g 


66.44 


9?.2 


41,0 


S 


^7:2 


63.40 


59.9 


J/.82 


'2.3 


S5.IS 


It.l 


79.71 


jS5.4 
'57.0 


66.69 


94,6 


41,9 


6 


SS.I 


6i.67 


67.5 


11.07 


/3.6 


86.09 


I3.0 


79.99 


66.94 


95:> 


429 


7 


SiO 


63.9.J 


63./ 


52,31 


/So 


8702 


:3.9 


io.1t. 


ss.e. 


67/9 


97.3 


43,9 


8 


J9.9 


6*.I0 


64.7 


52.56 


/e.4 


8796 


/4.8 


80.54 


60.2 


6745 


91.7 


-14,8 


9 


1760.8 


?6*.47 


33bt,3 


252.80 


31I7.S 


988.89 


/815.7 


280.92 


346/.8 


^67 70 


33000 


1045.8 


/o 


6(.8 


64. 74- 


t7.<i 


53.0S 


I9.-L 


89. Si 


)6.6 


S/./O 


63.4 


67.95 


01.4 


46.7 


// 


62.7 


iS.OI 


6*5 


53.29 


10.5 


90.77 


176 


8/.37 


64.9 


68.20 


02,8 


477 


It 


6J6 


65.27 


7/./ 


53.S4 


ZI.9 


91.70 


/8.5 


H.iS 


66.5 


68.45 


04./ 


44.7 


13 


6*.S 


65.54 


72.7 


S3.7S 


Zi.3 


92.64 


/9.4 


si.n 


68./ 


68.7/ 


0S.5 


49.6 


14 


6S.4 


65.81 


743 


54.03 


24.7 


9i.5S 


20.3 


82.20 


69.7 


£g.96 


06.8 


50.b 


IS 


66.3 


66.08 


759 


54.27 


£6.1 


9*.E2 


21.2 


S2.48 


7/. 3 


69.21 


08.2 


5/.5 


/6 


67i 


66.35 


775 


54.52 


i7.4- 


3544 


22/ 


, 82.76 


72,9 


69.46 


09, fe 


52.S 


n 


«S./ 


66.62 


79./ 


54.76 


28.8 


96.40 


23.1 


83.011 


7-^5 


69.7/ 


10.9 


53.5- 


ig 


69.1 


66.85 


80.6 


sr.oi 


So.z 


5734 


24.0 


83.32 


76.) 


69.97 


11.3 


54.4 


19 


1770.0 


^6;!/6 


338Z2. 


255.25 


3231.6 


998.28 


1824.9 


283.60 


3*777 


270.22 


33/3,6 


/0554 


zo 


70.9 


67.43 


gj.8 


5550 


32.9 


99.22 


2S.« 


83.97 


79.2 


7o.if7 


/5,o 


St.4 


Zl 


7/. 8 


67 70 


8j;» 


55.75 


34.3 


1000.2 


26.7 


84./5 


80.8 


-70.73 


/6.4 


57.3 


22 


727 


6797 


S7.0 


S59J 


35.7 


01.1 


27.6 


84.43 


azfl 


7«98 


/7,7 


ss.-i 


23 


7A6 


68.24 


88.6 


56.24 


37.1 


02.0 


l«.6 


84.7/ 


84.0 


7/23 


19.1 


59.3 


24 


7<!S- 


685/ 


90.2 


5S.4S 


38.4 


03.0 


Z9.S 


64.95 


85.6 


7I.'» 


7L0.4 


60.2 


25 


7s;"» 


68.7» 


9/. 8 


56.73 


39.8 


03.9 


30.4 


8527 


87? 


71.74 


21.9 


61.2 


26 


76.4 


6805 


9J.4 


K98 


4/.2 


04.9 


31.3 


8555 


ggg 


71.99 


23.2 


62.2 


27 


77.3 


6?.il 


9M 


57123 


42.6 


05.8 


32.2 


85.83 


90.-^ 


72.15 


^.5 


63,1 


28 


7y.z 


69.59 


96.6 


J747 


43.9 


06.8 


33.Z 


86.11 


91.9 


7S.50 


25.9 


/"■' 


M 


;77a/ 


2t986 


3398.2 


2577^ 


3245.3 


1007.7 


1834.1 


286.39 


3493.5 


272.76 


332/2 


/0651 


30 


30.0 


;*.J3 


S9.8 


5797 


467 


Ot.b 


35.0 


86.67 


95.1 


7J.0) 


28.6 


66.0 


31 


go.9 


70.40 


340) 3 


5;P2/ 


48.1 


09.6 


359 


86.95 


96.7 


7J.26 


29.9 


670 


32 


si.y 


70.67 


02.9 


5i?.46 


4S4 


lo.S 


36.8 


8723 


98,3 


7/52 


31.3 


6*.o 


33 


W.8 


70.« 


04.5 


SS.7I 


508 


11.5 


■ 37.8 


875/ 


99. S 


7/77 


327 


6»,9 


34 


W.7 


7A2I 


06.1 


58.96 


Sl.t 


12 4 


3R7 


«/;?» 


3501.S 


74,03 


34,0 


69.9 


35 


84.6 


7/.49 


077 


S9X0 


51.S 


13.4 


39.6 


88.07 


03.1 


•»,Z8 


354 


70-9 


36 


ss.r 


7/.7« 


09.3 


S9/>i 


sa.9 


/43 


,40.5 


88.15 


Oij,6 


7^.51 


367 


7r.e 


37 


86.4 


li.Ol 


/0.9 


59.70 


56.3 


15.3 


4/.4 


88.63 


06,2 


7t.79 


38. 1 


72.9 


38 


873 


71.30 


/2.5 


5995 


577 


/6.2 


42.3 


88.92 


07.S 


7S.0S 


JS4 


7J.8 


39 


(7S8.E 


272.5iS 


34I+.I 


260.20 


3259.0 


/0/72 


/843.3 


289.20 


1509.9- 


17530 


33408 


loria 


40 


83. Z 


7^.85 


)57 


60.44 


60.4 


/8.I 


442 


89.48 


ll.o 


75,56 


42,1 


71.7 


4-1 


90.I 


13.11 


m 


60.69 


6/8 


/9.I 


451 


89.76 


)2.6 


7581 


43,5 


76.7 


4Z 


5J.O 


73.39 


IS.S 


60.54 


63.1 


zoo 


46.0 


90.04 


)4.2. 


76,07 


44.8 


77.7 


43 


91.3 


n.vr 


2S4 


61-19 


64.5 


ii.o 


46.9 


90.K 


'5.7 


515,32 


46.2 


78,6 


44 


92.8 


73.3* 


22.0 


61.44 


65.9 


21.9 


479 


90.61 


/7,3 


76.58 


475 


7*6 


AS 


M.7 


Ta.zl 


23.6 


6/.69 


67i 


22.9 


48.8 


90.K 


/8.9 


71X4 


48.9 


;o.6 


46 


94.6 


ya.m 


25.2 


61.94 


68.6 


23.8 


497 


"Si.n 


205 


77.09 


50,3 


g/,6 


41 


9S:6 


74.76 


26.8 


62.19 


7<JO 


248 


506 


9/46 


22,r 


77.35 


5A6 


82.5 


49 


M.5 


7X0i 


28.4 


62.44 


7/.4 


25.7 


5/. 5 


91.74 


237 


7760 


S3.0 


83.5 


49 


i7974 


275: 3 ( 


3430.0 


262.69 


J272.7 


/026.7 


/85?.S 


292.02 


35253 


27786 


3354,3 


/084.5 


So 


9a3 


75.58 


3/6 


62.93 


74.1 


276 


53.4 


92.30 


26,8 


78.12 


557 


is.s 


m 


99. z 


75:86 


33 Z 


63.19 


755 


m 


54.3 


92.59 


28.4 


78,37 


570 


86.4 


n 


^800.1 


76.13 


347 


63.4 3 


76» 


295 


552 


92.87 


30,0 


79 63 


n.4 


874 


S3 


01. 1 


76.40 


56.3 


63,68 


7«.2 


30.5 


56.1 


9J./6 


31.6 


71.S9 


S3.7 


98;4 


S4 


02 o 


Tbil 


379 


63,93 


796 


^m 


571 


93.H 


33.2 


79.14 


61.1 


S9.4 


ss 


02 9 


7b.9! 


J95 


64./g 


80.9 


32.4 


58.0 


93.72 


34.8 


79.40 


62.4 


90,4 


St 


03 8 


7? 23 


41./ 


64.43 


82.3 


33.3 


589 


54.0/ 


364 


79.bi 


63,8 


9/3 


S7 


04,7 


77.50 


4Z7 


6168 


88.7 


343 


598 


94.29 


379 


79,9/ 


651 


9i3 


5» 


05-6 


77.78 


44.3 


64 94 


85.0 


352 


1 60.8 


9458 


39.5 


go./7 


66,5 


93.3 


Hi 
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T 
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C 


M 


X 


Y 


T 


E 


c 


M 


X 


Y 


o 


ieai.7 


Z94.S6 


^SHI.I 


Z80.43 


33678 


094.3 


1917./ 


3/2.21 


3i3bJ 


Z9609 


5448.2 


'l?I 


1 


62.6 


951(4 


41 y 


80.69 


692 


95.2 


I8.0 


/2.S2 


37.7 


96.35 


49.5 


S4.S 


z 


61^ 


9M3 


44.3 


80.911 


70.5 


96.« 


/9.0 


'2.8' 


39.3 


96.62 


50.9 


55.S 


3 


64.4 


9^72 


459 


ei.zo 


7/8 


97Z 


19.9 


n.io 


40.8 


9688 


52.2 


56.8 


4 


614 


%oo 


475 


SI.46 


73.2 


98Z 


20.8 


13.10 


414 


97.\5 


S3.S 


578 


S 


66.3 


*29 


49.0 


91.7a 


74.5 


99.2 


2'.7 


/3.69 


44.0 


97.41 


54.8 
56.2 


ses 


6 


67:2 


96 57 


SO.b 


81.98 


7^:9 


; 100.2 


22.7 


13.99 


45.6 


S7.l» 


?! 


7 


68.1 


9^86 


SZZ 


82.23 


772 


O/.l 


236 


14X8 


472 


97.94 


57.5 


60.8 


8 


69.C 


S7/4 


Sj.^ 


9149 


786 


02.1 


a.5 


14.58 


■483 


38.21 


58.8 


61.8 


9 


70.0 


97.43 


SS.4 


82.75 


75.9 


03./ 


2S.S 


14.97 


SO.) 


98.97 


60.2 


62.8 


/O 


IS709 


2977^ 


KS7.0 


283.0/ 


3381.3 


II04.I 


'926.4 


315.17 


3651.9 


198.74 


^'^'■i 


1/63.8 


II 


7i:g 


98. 00 


s^s.t 


83.17 


82.6 


OS.I 


273 


15.1-7 


SiS 


99.00 


62B 


64.8 


12. 


7J.7 


98.^9 


60.1 


83.5} 


84.0 


Ob.l 


28.2 


15.76 


SS.l 


99.27 


^•i 


65.8 


11 


73.7 


9»S7 


tin 


83.79 


853 


07.0 


29.2 


76.06 


S6G 


99.53 


655 


66.8 


14 


;!>e 


98.8t 


63.3 


84.05 


867 


080 


30.1 


/63S 


S8.1 


99.80 


66.8 


9J 


IS 


73;r 


99. '^ 


64.9 


8i.V 


88.0 


090 


3 1.0 


/6.65 


S9.t 


3 00.07 


68./ 


(8S 


If. 


«.4 


99.44 


66.5 


81.^7 


893 


10,0 


J2.0 


'^.95 


61.4 


00.33 


«i!4 


iH 


n 


774 


99.73 


68/ 


81.83 


907 


ll.o 


32.9 


/724 


«2.9 


00.60 


70.8 


70.9 


IS 


783 


300.0/ 


69.6 


85.08 


92p 


IZ.o 


33.8 


n.S4 


645 


00.87 


71.1 


^'■l 


/? 


79. z 


00.30 


7/.Z 


8SM 


934 


13.0 


347 


I7M 


•66.' 


01.13 


73.4 


72.9 


zo 


ISdO.I 


3on.S9 


3S7?g 


Z8S.UI 


3394.7 


III3.9 


/935.7 


318.13 


3f677 


301.40 


347f.7 


1173.9 


2/ 


dip 


00.27 


74.4 


S5JS6 


96.1 


14.9 


M.6 


1841 


69.3 


01.67 


76J 


74.9 


2Z 


SZP 


01. le 


76.0 


U.IZ 


97.4 


15.9 


37.S 


'8.7i 


7».S 


01.93 


77.4. 


75.9 


Z3 


82.9 


0/.45- 


776 


86.3S 


98y 


16.9 


38.5 


19.03 


714 


OZ.IO 


78.7 


71S.9 


24 


KB 


01.7a 


79.1 


86.64 


3II00.I 


17.9 


■ 394 


1931 


74.0 


0147 


80.I 


77.9 


■2y 


847 


02.03 


S0.7 


86.90 


014 


18.9 


4B.3 


I96t 


7.5:6 


02.7} 


81.4 


78.9 


Z£ 


8S7 


02.32 


823 


87.16 


02.8 


19.9 


41.2 


19.91 


77.Z 


03.00 


W 


80.0 


27 


86'6 


02 £0 


83.9 


SZt2 


ofl../ 


ZC.9 


42.2 


20.12 


7S.7 


03.17 


84.0 


81.0 


iS 


875 


02.89 


8i:J 


gr.ig 


05.4 


ZI.9 


43.' 


za52 


80.3 


03.54 


gs.3 


9t.o 


Z9 


88> 


,03. '8 


eii 


S7.9f 


06.8 


Z2.g 


44.0 


20.8/ 


8/.9 


03.80 


86.7 


ei.o 


10 


1889.4 


303.47 


3S8S.(, 


288.21 


3408./ 


1/23:8 


1945.0 


32'." 


3683.5 


304.07 


3488.0 


II84.0 


31 


9<l3 


03,76 


90.2 


8847 


09.S 


248 


45.9 


2 '.4/ 


85.0 


04.34 


89.3 


SfP 


32 


9/.2 


0405 


9/.8 


88.73 


/0.8 


25.8 


46.8 


2/.7/ 


866 


04.61 


90.6 


86.0 


33 


92./ 


0434 


93.4 


88.99 


'2.1 


26.8 


477 


22.0/ 


88.1 
89S 


04.SS 


92.0 


87.1 


34 


9}.l 


04 63 


9i:o 


89X5 


'3.5 


278 


48.7 


22.3/ 


0S.\4 


?*' 


881 


35 


9jio 


04.92 


966 


89.51 


/48 


288 


45.6 


22.6' 


91.4 


05.41 


f*^ 


89.1 


36 


H'> 


0J.2I 


98.; 


89.77 


/6.2 


29.8 


50.5 


22.9/ 


92.9 


0S.6t 


9s;9 


90.1 


37 


W.fl 


Oi'.ro 


99.7 


9e.0t 


(75 


30.8 


SI. 5 


Z3.2I 


94.5 


OS.V 


£f^ 


31.1 


I; 


3t.7 


05.79 


360/.3 


90.30 


18.8 


31.8 


52.4 


23.51 


96./ 


M.Vl 


98.6 


92.1 


3» 


97:7 


ot.oe 


01.9 


90.56 


20.2 


32.8 


J3.3 


23.8/ 


9/7 


0649 


99.9 


93.2 


4/ 


ims.i 


30637 


3604.f 


290.92 


342/.I 


;/33.8 


'954.3 


324.1/ 


3699.3 


306.76 


iSoi.z 


"li^ 


99.y 


o«.6( 


06.0 


9/.08 


218 


348 


55.2 


».4I 


3700.8 


07.03 


01.5 


95.2 


42 


floo.4 


06.95 


07.6 


9/. 35 


24.2 


35.8 


56.1 


247/ 


01.4 


07.23 


03.8 


96.2 


43 


01.4 


07.2S 


09.Z 


91.61 


^SS 


36.8 


5Z0 


15.01 


04.0 


07.56 


05.2 


97.2 


44 


02 3 


0754 


lO.S 


9/.87 


26.9 


327 


58.0 


25.3) 


0S.6 


07.83 


06.5 


9S.3 


45 


l)3'2 


07 S3 


/Z.4 


92.13 


28.2 


J8.7 


518.9 


25.6/ 


07.1 


08.10 


07.8 


99.3 


46 


04.1 


08.12 


/3.9 


92.40 


295 


39.7 


59.^ 


25.9/ 


08.7 


°^V^ 


Oi.l 


1200.3 


47 


OS t 


08.41 


/l:5 


91166 


30.9 


A0.7 


60.8 


26.21 


10.3 


08.64 


10.4 


01.3 


49 


Dtp 


08.70 


17.1 


92.9Z 


3Z.-L 


41.7 


61.7 


26.52 


11.9' 


08.91 


II n 


023 
03.4 
f 


49 


Ot..9 


0900 


IS.7 


93./9 


315 


.42.7 


^62.6 


26.82 


134 


09.18 


13.1 


« 


l%>79 


309.29 


3620.3 


293.45 


3*34.9 


'/4-3.7 


'9«3.6 


327/2 


3715.0 


309.4S 


3514.4 


'204.4 


^/ 


088 


09.58 


21.9 


93.71 


36.^ 


447 


64.5 


2742 


/6.6 


09.72 


15.7 


05.4 


sz 


oaV 


05.97 


234 


9J.9S 


375 


45.7 


65.4 


2772 


/8.2 


09.99 


no 


06.4 


5-j 


/06 


10.17 


250 


94.24 


38.9 


46.7 


66.4 


28.03 


19.7 


lO.tb 


18.3 


74 


54 


11.6 


'0.46 


266 


ftJ.So 


40.1 


477 


67.3 


2833 


2/.3 


lO.Si 


19.6 


08.5 


iy 


nS 


/0.75 


28.2 


94.77 


41.5 


48.7 


68.2 


28.63 


22,9 


IO.80 


2/.0 


09.5 


5C 


/J 4 


ILOf 


298 


95.03 


42.9 


497 


69.1 


28.93 


245 


11.07 


22.3 


/O.S 


S7 

sa 

\J1 


M3 


11.3^ 


3/3 


95.29 


44i 


5B.7 


70 ( 


29.24 


26./ 


II.3S 


23.6 


l/.S 


if'i 


11.63 


32.9 


95.56 


45.5 


SI.7 


7/.0 


29.54 


276 


ll.il 


24.9 


/2.6 


lb.!. 


11.93 


}'^S 


95.82 


4<!,9 


SZ.7 


71,9 


29J4 


29,2 


11.89 


2^.2 


'A.«- 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



38° , 1 


59" 


/ 


T 


e: 


c 


M 


X 


Y 


T 


E 


c 


M 


X 


Y 


I97« 


S30.IS 


3«9.8 


3)2.16 


Ism 


)Z/4.6 


2029.O 


348.64 


3925.2 


32864 


360S.S, 


12769 





7S.S 


30.4S 


ii." 


12.43 


29.8 


15,7 


29.9 


4895 


26,8 


28,92 


071 


77.9 


,1 


74.7 


30.7S 


33.? 


IZ.70 


30.Z 


/6,7 


30.9 


49.27 


28.3 


29.20 


08.4 


790 


2 


75:7 


3/.06 


3sr 


11.97 


3I.S 


/77 


31.8 


41.58 


29.9 


»,48 


09.7 


80.0 


3 


76.t 


3l.3e, 


3X/ 


I3.Z5 


32.8 


18.7 


32.7 


49.89 


3/. 5 


29,76 


II. 


81.1 


4 


7/5- 


3/.t7 


39.7 


/3.5Z 


34./ 


in 


J3.7 


se.zi 


33.0 


30.04 


It. 3 


82.1 


5 


7es 


3t.i7 


40.2 


fl.79 


3SA 


Z0.8 


34:6 


S0.S2 


346 


3B.32 


13.6 


S3.2 


6. 


79A 


3i.t7 


41.8 


/4.0i 


36.7 


7J.8 


35.5 


je.si 


36.1. 


30.59 


14.8 


842. 


7 


80.3 


31.5S 


43.4 


14.33 


38.0 


228 


36.5 


SI.IS 


3/?8 


3087 


16.1 


B5.3 


8 


gl.3 


J2.88 


4S.O 


M.tl 


39.3 


23.9 


374 


Sl.47 


J9.3 


3/./J 


17.4^ 


St.3 


9 


I9K.Z 


333.19 


374(.S 


314.88 


3S4C.6 


/^^*,9 


ao3«,4 


3SI.78 


3840.9 


33/.'^3 


31IS.7 


IZ87A 


10 


S}.l 


33.49 


49.1 


/S.IS 


AZD 


2S,9 


39.3 


52.10 


42.5 


31.71 


Zo.O 


88,4 


II 


8*.( 


33.80 


43.7 


ISAl 


*3,3 


27 


40.2 


5241 


44.0 


31.99 


21.3 


89,5 


12 


W.o 


34.11 


SI.3 


IS.70 


44.6 


28,0 


4/. 2 


52.72 


45.6 


32.Z7 


22.6 


905 


13 


Iw 


34.41 


52.8 


IS.tJ 


4f9 


29.0 


42.1 


53.04 


472 


31.55 


23.9 


9/. 6 


14 


86.9 


3*72 


M.4 


I6.Z4 


472 


30.1 


43.1 


53.36 


48.7 


*.83 


25,2 


9Z.7 


IS' 


878 


3S.01. 


J6.0 


I6SI 


4S.5 


31.1 


440 


53.67 


50.3 


33.11 


26.5 


937 


16 


88.7 


3S.33 


J« 


't.79 


49.8 


32.1 


44.9 


S3.99 


5/.9 


33.3S 


278 


94.8 


17 


897 


3M3 


SV 


n.oe. 


5U 


J3.2 


459 


S430 


53S 


33.67 


29./ 


9f.8 


18 


90.6 


31.94 


60.7 


17.34 


s^f^ 


34.Z. 


4*.8 


S4.a. 


55.0 


33.93 


30.3 


96.9 


19 


)99/.J 


336.ZS 


37*2.3 


3/76/ 


3SS3.7 


I23S.2 


ZD478 


3F4.'>'i 


3856.6 


334.23 


363/.6 


12 97? 


■20 


9i.S 


36.SS 


63.9 


/788 


Sf.o 


36.3 


48.7 


55.25 


S8.Z 


34.51 


32.9 


99.0 


2/ 


3J.4 


36.86 


«5?» 


/8./6 


S6.3 


323 


49.6 


5i:S7 


59.7 


34.79 


34.2 


130010 


22 


94.3 


37.17 


670 


/8.43 


57.7 


38.3 


5o:i 


Sf.83 


61.3 


35.07 


35.S 


01.1 


23 


95:? 


37.4) 


68.6 


18.70 


S9.0 


39.4 


SI.S 


St.ZO 


62.9 


35.35 


36,8 


ozz 


24 


%.Z 


37.7S 


7fl2 


18.91 


60.3 


40A 


Sl.i 


56.S2 


64.4 


35.63 


38.1 


03.2 


^5 


9Z/ 


31.09 


7/. 7 


I9.2i 


. 6/.6 


4-1.4 


53.4 


56.84 


66,0 


35.91 


39.1 


04.3 


26 


98/ 


38.40 


73.3 


19.53 


629 


Ai.s 


54.3 


57. IS 


676 


36.20 


40,6 


05.3 


27 


9ao 


387/ 


74.9 


/9.go 


(■4.Z 


43.S 


55.3 


57.47 


69.1 


36.48 


41.9 


06A 


28 


99.9 


liel 


76J 


20.08 


6j:5 


44.S 


5e.2 


57.79 


70.7 


36.76 


43.Z 


074 


29 


20009 


339.32 


3778.0 


320.31 


J«6,8 


It'tS.b 


20572 


358. rl 


38Z2,3 


337.04 


3644.5 


1308.5 


30 


0).8 


39.63 


7«6 


20.63 


68.1 


466 


S$.l 


SS.tl 


73,9 


37.32 


4f.8 


09,6 


3/ 


013 


39.94 


8/. 2 


20.90 


69.4 


477 


59.0 


S8y4 


75:4 


3;:6o 


47/ 


/o,6 


32 


03.7 


40.21 


8Z.7 


ZI.IS 


70.7 


4R7 


60.0 


S9JX, 


77.0 


37.89 


48.4 


11.7 


33 


04.6 


40.S6 


84 3 


ZI.45 


72.0 


49.7 


60.9 


59,38 


78.6 


38.17 


/t9.(, 


12.8 


^ 


OSb 


40.17 


8M 


2/73 


73.3 


S0.8 


6/.9 


59.70 


80.1 


38.4S 


509 


13.3 


3S 


06S 


41.17 


8ZJ 


22.a> 


74.6 


S/.9 


62.8 


60,02 


81.7 


38.73 


52.2 


14.9 


3b 


OTA 


4/.48. 
41.79 


S9.0 


22.18 


7i:9 


52.9 


63.7 


60,34 


83,5 


39.01 


S3.5 


15.9 


3T 


08^ 


90.6 


Z2.S5 


77'2 


53.9 


64.7 


60,65 


84,8 


39.30 


54.8 


17.0 


38 


09.3 


42.10 


92.2 


Z2.83 


78.5 


J4.9 


65. C 


60.97 


ecA- 


39.58 


56./ 


18.1 


39 


zo;o.2 


342.41 


3793.8 


323./0 


JSTSB 


/zaf.o 


2066.6 


36I.Z9 


38S8.0 


33986 


365W 


1319. 1 


^, 


ll.z 


42.72 


9J-.3 


23.38 


8 I.I 


5ZO 


675 


61.6/ 


89,5 


40./S 


5«JB 


20,2 


41 


y2.i 


4.3.03 


9«.9 


23.66 


82.4 


58./ 


68.S 


61.93 


9/,l 


40.43 


59.9 


2/, 3 


42 


/3 


43 34 


9S.S 


Z3.93 


«3.7 


M.( 


69.4 


62,25 


92,7 


40.7/ 


6/.2 


22,3 


43 


Mo 


43,« 


3800.O 


24.?/ 


85.0 


60.1 


70.3 


62.57 


94,2 


4».99 


62.5 


23,4 


44 


149 


43.96 


0/.6 


244? 


86.3 


6;,2 


7/. 3 


62.89 


9578 


4/.28 


63.« 


Z4.5 


45 


IS.t 


4427 


03.2 


24.76 


826 


62,2 


72.2 


63.21 


974 


4/56 


65,<J 


255 


46 


I&8 


44 S9 


. 048 


2504 


889 


63,3 


73.2 


63.53 


98,9 


4/.g4 


66.3 


26.6 


V„ 


'77 


44.90 


06 i 


25.3/ 


90.2 


64.3 


Tt.i 


63.85 


3900.S 


42.13 


67.6 


277 


*? 


W,7 


4J.2I 


07.9 


■ Z5.S9 


91.5 


6S.4 


7S.0 


64/8 


02.1 


<«.4I 


68.9 


287 


A9 


ZO/9.6 


34f.S2 


3809.5 


31^37 


3S9Z.8 


12664 


21076.0 


364.50 


3903.6 


342 .7» 


3b70.Z 


1329.8 


50 


ZOS 


45' 93 


n.o 


Tt.lS 


94.1 


675 


76.9 


64.82 


052 


42.9f 


71A 


30.9 


SI 


2/S 


4614 


lib 


16.11 


9!rA 


68.S 


779 


6514 


06.8 


43.26 


721 


3/.9 


St 


22 4 


46,45 


I4.Z 


26.70 


96.7 


69.5 


78.8 


65.46 


08J 


43.55 


74.0 


33.0 


S3 


214 


46.77 


IS 8 


26.98 


98.0 


70.6 


79.8 


65.78 


09.9 


43.83 


753 


34.1 


54 


3*. 3 


47 08 


17:3 


27.25 


993 


7! 6 


80.7 


66.10 


11.5 


44.R 


76.6 


35.1 


55 


Z5.* 


4739 


189 


27. B 


3600,6 


72.7 


8/. 6 


66.43 


13.0 


44.40 


77.8 


36.2 


56 


26.2 


47.70 


ZOS 


278/ 


01.9 


7ir 


82.6 


66.75 


it.e. 


4469 


73.1 


373 


57 


271 
ZS.O 


4'iJOZ 


22.1 


2eo9 


03.t 


7t.8 


SJ.S 


6707 


/6.2 


44.97 


804 


38.3 


J« 


4t,33 


Z3f. 


28.37 


04.S 


75.8 


84.5 


67.3? 


'77 


45.26 


81.7 


394 


S9 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 




40" 








41° 






T 


E 


c 


M 


X 


V 


T 


E 


c 


M 


X 


Y 





zoer.4- 


36Z7^ 


3919.3 


34Sf4 


36S2.9 


/340.E 


2142.1 


39738 


A*>I3.I 


362.85 


37S9.0 


1405.4 


1 


86.4 


68.04 


20.9 


4181 


S4.2 


41.6 


43.2 


87:7/ 


117 


63./4 


60.2 


Oft 5 


2 


87.3 


£S36 


22'? 


-W.l/ 


BSS 


4Z.6 


44.1 


8804 


/6.2 


63.1) 


6/.S 


076 


3 


89.3 


£8.69 


^ftf 


46.40 


86.3 


43.7 


45.1 


8838 


/78 


63.71 


62.8 


0R7 


4 


89.2 


69.°l 


ZS.b 


46.68 


881 


44.8 


46.0 


88.7/ 


/9.4 


bH.OI 


64.0 


09.8 


y 


90.} 


69.33 


27./ 


46J7 


89.3 


4S8 


470 


89.04 


209 


64.31 


65.3 


10.9 


e 


91.1 


631C6 


28.7 


4-725 


90.6 


449 


479 


89.38 


2Z.5 


64.60 


5'£ 


li.o 


7 


n.o 


<X98 


30.S 


47J4 


91.9 


4».i> 


489 


89.7/ 


24.1 


64.89 


K* 


13.1 


8 


33.0 


70.30 


3/. 8 


4782 


9JZ 


49./ 


498 


90.0« 


256 


65: 18 


69.0 


I4.t 


9 


919 


n.63 


334 


19.11 


94.4 


SB.I 


5i>.8 


»/.38 


Z72 


65:48 


703 


'5.3 


lO 


i09i.9 


370.9S 


393J:o 


348.40 


36?5-.7 


list.z. 


2151.7 


390.7/ 


4028.7 


365.77 


3 77/. 5 


/.^/6.4 


II 


9f.8 


71.79 


36.S 


48.68 


97.0 


52.3 


52.7 


9/.05 


30.3 


66.06 


7Z.8 


I7.S 


11 


96.S 


l/.iO 


38.1 


48.97 


982 


534 


«.« 


9/.38 


31.9 


66.36 


71.1 


It.b 


13 


97.7 


7/. 33 


39.7 


49.26 


99 S 


54.4 


546 


9/.72 


33.4 


66.65 


7S.3 


19.7 


Il- 


9te 


Tt.tS 


4/.Z 


49.54 


3700.S' 


5S:5 


SS.t 


92.05 


350 


66.9* 


76.6 


ZO.8 


ls 


».« 


yt.si 


42« 


49.83 


ezj 


56.6 


«.f 


i'2.39 


36.5 


67.24 


778 


71.9 


16 


ZIOO.S 


72.10 


4A4 


So. 11 


03J 


57.7 


S7.4 


92.7? 


38./ 


6753 


79./ 


23.0 


n 


OI.S 


7323 


45:9 


S0.40 


046 


Si.7 


S8.4- 


93.06 


39.7 


67.82 


80.3 


24.1 


18 


02.4 


7/.5S 


475 


so.e) 


OS.9 


59.8 


S9.3 


91.39 


4/2 


68. /2 


8/.6 


25.2 


/» 


0J.4 


73.89 


49./ 


S0.98 


072 


60.9 


60.3 


93.73 


42^ 


68.41 


82.8 


716.3 


20 


E(04.3; 


37f.20 


3950.6 


3SI.26 


370S.'* 


13610 


Z/61.2 


394.06 


4044.3 


368.7/ 


3784./ 


/4274 


»/ 


05:3 


74.13 


J2.1 


SI.SS 


09.7 


£3/ 


<z.2 


94.40 


459 


69.00 


85.3 


28.5 


2Z 


Oi.i 


V.SG 


fi7 


J/.84 


ll.o 


64.1 


63.1 


94.7* 


475 


69.29 


86.6 


Z9.6 


Z3 


OT.i 


7S.m 


5-5:3 


■Sl.\3 


IZZ 


65.2 


«!/ 


9S.07 


49.0 


69.59 


878 


J0.7 


a* 


01. 1 


7S.SI 


56.9 


SZ.4I 


I3.S 


663 


65./ 


954/ 


50.6 


69.88 


».l 


3/.S 


»5 


e).o 


7S.S* 


S$.« 


Styo 


11.8 


674 


66.0 


9*75 


52./ 


7R/S 


90.3 


32.9 


26 


10. 


76.16 


60.0 


S2.99 


16.0 


6815 


670 


9«.08 


53.7 


«47 


9I£ 


34.0 


27 


10.3 


7f.49 


61.6 


a.28 


17.3 


«SS 


67.9 


96.42 


553 


70.77 


92.8 


35.1 


28 


11.9 


76.Si 


63.1 


53.57 


18.6 


70.6 


689 


95.76 


56.8 


ll.oi 


94./ 


36.Z 


29 


/2.B 


■rr.is 


647 


J3.8S 


19.8 


7/.7 


69.8 


9709 


58.4 


71.36 


9S.3 


373 


30 


z;/j.8 


37/47 


3966.3 


3M.(4 


3771. 1 


;372.8 


2/708 


39743 


4059,9 


37l.es 


3796.6 


14^.4 


3/ 


/*.7 


77.80 


678 


».43 


22.4 


73.9 


71.7 


9777 


6/. 5 


7/.9S 


97.8 


39.S 


3Z 


is.y 


78.13 


644 


54.72 


23:6 


750 


7/.7 


98.1/ 


63.0 


72.24 


99.1 


40.6 


3i 


lU 


78.46 


71.0 


SS.OI 


Z4.9 


76.0 


73.6 


98.45 


6M 


72.54 


3800.3 


4/. 7 


74- 


17.6 


^.79 


72.S 


SS.30 


Z6Z 


77/ 


74.6 


98.78 


66.2 


7J.83 


0/.6 


42.8 


35 


I8.S 


».ll 


74./ 


55.53 


27* 


7S2 


Tf.S 


99. I^ 


677 


73.13 


02.8 


43.9 


3C 


I9.S 


7».44 


7«:6 


55S7 


26.7 


79.3 


Tt.S 


99.46 


693 


73.43 


04./ 


45.0 


37 


20.4 


79.77 


77.2 


«./6 


30.0 


80.4 


77.1 


99.90 


70.8 


73.72 


053 


46.1 


38 


2/.4 


SO.IO 


79* 


5&4J' 


3/.Z 


8i!5 


78.1 


400.I4 


774- 


74.02 


06.6 


472 


39 


22.3 


8«43 


90.3 


56.7* 


3i.S 


82.S 


79.1 


00.48 


74J> 


74.3/ 


07.8 


4-8.4 


40 


2/23.3 


380.* 


398/.S 


35703 


3733.8 


/383.6 


ZlgO.3 


400.82 


407S.5 


374.61 


3809.0 


/449.5 


*l 


a),2 


8/.09 


8iS 


JZ32 


3S.O 


84.7 


81.3 


01.16 


77.1 


74.91 


10.3 


50.6 


4Z. 


ZS.I 


8l4i 


SCO 


576/ 


36.3 


85.8 


82.2 


0/.49 


78.6 


75.20 


J 1.5 


517 


43 


26.1 


Sl.7f 


86S 


5790 


37.6 


86.9 


«3.2 


0/.83 


80.Z 


TS.SO 


ll.S 


52.8 


44 


270 


82.08 


88./ 


58./* 


38.8 


S8.0 


84.1 


0117 


8/.7 


7S.iO 


/♦.o 


S3.9 


41 


ZS.O 


8741 


89.7 


58.46 


40.1 


89.1 


85./ 


02.52 


83.3 


71.09 


'5.3 


•S5.0 


46 


2S.9 


«.74 


9*3 


58.77 


41.1 


9o.l 


86.0 


02.K 


84.9 


76.39 


/6.S 


St.l 


47 


29.J 


83.07 


92^ 


5a<>6 


4Z.6 


91. Z 


87.0 


0320 


tif. 


7ke> 


/78 


S7.1 


48 


3».» 


83.40 


»44 


5*35 


43.9 


92.3 


879 


03.54 


88.0 


76.W 


/9.0 


5ft3 


49 


3/.» 


83.73 


960 


S9.IA 


45.1 


93.4 


88.9 


03.88 


895 


7728 


ZO.l 


5S4 


5i> 


2/32.7 


384.06 


3997f 


3S9.93 


3746.4- 


I39*.S 


7189.9 


404.22 


409/./ 


377.58 


3821.5 


mo.i 


J-/ 


3i7 


84.39 


99./ 


60.22 


17.7 


95.6 


90.8 


04.56 


92.6 


7788 


21.7 


61.7 


« 


34.6 


84. 7£ 


»000j6 


ee.si 


49.9 


96.7 


9;.8 


0490 


»4.2 


78.18 


Z4.0 


62.8 


S3 


3St 


sr.or 


02.2 


i0.8l 


50.2 


978 


92.7 


OS.H 


958 


78.47 


ir.z 


63.9 


s* 


3tS 


as: 39 


038 


61.10 


5/.4 


98.9 


93.7 


05.58 


973 


78.77 


26.4- 


6S.0 


St 


375 


8X72 


05.3 


61.39 


527 


Itooo 


».6 


05.92 


98.9 


79.07 


277 


66.1 


Si 


J».< 


81.03 


06.9 


61.68 


S4.0 


ai.l 


95.6 


06.27 


1IO0.1 


79.37 


28.9 


672- 


ST 


39.4 


8i.38 


08.4 


6/97 


SS.Z 


Ot.l 


96.S 


Oi.61 


02.0 


79.67 


30.1 


68.3 


S» 


40.3 


Sl.71 


/O.O 


£2.26 


SeS 


03.2 


97S 


06.95 


03.5 


79.96 


31.4 


69.5 


S» 


4/. 3 


??«f 


//.«_ 


«2.yy 


S7J 


04.3 


PBfi 


0?:29 


05:/ 


80.24 


32.6 


J».6 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



42° 


45° 





T 


E 


c 


M 


X 


Y 


T 


E 


c 


M 


X 


Y 


2199.4 


40764 


4106.6 


380.56 


38359 


147/.T 


22570 


42aro 


4-199.8 


398.68 


3907.6 


/539.2 





22O0.4 


0798 


0S.2 


80.86 


35. 1 


728 


579 


ZS.SS 


420/.4 


98.99 


08.8 


40.4 


1 


01.3 


0«3Z 


09.8 


9/.I6 


36.4 


73.9 


■58.9 


Z9.ZI 


02.9 


99.29 


lO.D 


41.5 


2 


02.3 


0S6i 


11.3 


8/.4e 


376 


750 


59.9 


29.56 


04.5 


99.60 


11.3 


42.7 


3 


03. 2 


??°' 


IZ.9 


g/.76 


3S.8 


76.2 


608 


29.91 


06.O 


99.9/ 


lt.5 


43.8 


4 


04.2 


09.3S 


ia.4- 


ei.oi 


40.1 


77.3 


6/8 


J0.27 


0/6 


400.2 1 


li-T 


44.9 


5 


OKI 


09.69 


/6x> 


?2.35 


41.3 


78f 


6Z.7 


30.62 


09.2 


00.52 


14.9 


46/ 


6 


0(.l 


/O.Oll 


n.s 


82.65 


42.5 


73.S 


63.7 


30.97 


/0.7 


00.82 


16.1 


472 


7 


07.1 


I0.3g 


'9.1 


82.95 


43.8 


80.6 


64.7 


31.33 


1^.3 


0/.I3 


17.4 


48.4 


8 


08.0 


10.73 


20.6 


M25 


45.0 


8/.7 


65.6 


3/68 


13.9 


01.411 


18.6, 


49.5 


9 


2Z09.0 


411.07 


4/22.2 


3gi.5S 


3846.3 


I48za 


2266.6 


43204 


4ZIS.4- 


401.74 


39/9.8 


/5i'0.6 


10 


OS. 9 


n.K 


ZJ.8 


Si.lS 


4 7.1 


84.0 


676 


32.39 


16.9 


02.0S 


2/.0 


SI.8 


II 


/0.9 


11.76 


ZI.3 


84.ir 


48.7 


85./ 


68.5 


32.74 


784 


02,36 


22.2 


52.9 


IZ 


n.t 


11. lo 


26.9 


84.45 


SO.O 


86T. 


69.5 


33. /O 


to.O 


02.66 


^^f^^ 


54/ 


13 


K.8 


•/2.45 


28.4 


Sl».7i" 


SI.Z 


8/3 


7l'.S 


3346 


2/5 


02.97 


R4.C 


55X 


14 


H8 


'2.79 


3ae 


8J.0S- 


SZ.4 


88.5 


7/.4 


33.81 


Zi.1 


03.ES 


259 


5t3 


IS 


M.7 


13.14 


3I.S 


8i-.35- 


S3.7 


89.6 


72.4 


34.r7 


24.6 


'8.58 


Z7/ 


S75 


16 


«.7 


13.19 


33/ 


gJ-65 


S4.9 


907 


73.4 


34.52 


26.2 


OJ89 


283 


SB.6 


17 


/6£ 


13.83 


346 


3^.9S 


-56./ 


9I.B 


74.3 


34.88 


277 


04.20 


29.5 


S9S 


18 


/;!6 


/a.lB 


36.% 


86.26 


574- 


9Z.9 


7S.3 


35.23 


^9.3 


0/1 .51 


30.7 


60.9 


'9. 


221S.6 


4/4.52 


4/3/7 


3^6.56 


38f8.6 


1434.1 


ti76.l 


435.SJ 


4230 8 


40A« 


393/9 


1562./ 


20* 


19. r 


I4.S7 


39.J 


86.86 


59 8 


95:2 


77 i 


3S.3S 


3tfl- 


05.12 


31.1 


63:2 


2/ 


ZO.5 


IS.ZI 


40.9 


87. /e 


61.1 


96.3 


78.2 


36.30 


33.9 


05.43 


3*3 


643 


22 


21.4 


IS.S6 


42.4 


8?r4« 


62.3 


974 


79.1 


36.66 


3S.5 


05.74 


35.6 


655 


Z3 


22.4 


IS.9I 


44.0 


87:76 


M.S 


98.6 


gO.I 


370Z 


37.0 


06.05 


368 


66.6 


24 


23.3 


16.15 


4515 


88.06 


64.7 


99.7 


Sl.l 


3737 


38.6 


0635 


iS.0 


■ 628 


25 


M.3 


16.60 


47/ 


88.36 


66.0 


/S0O.8 


Bl.0 


37.73 


40.I 


06.66 


39.2 


68.9 


26 


2S.3 


16.95 


48.6 


88.67 


67.2 


01.9 


83.0 


38.03 


41.7 


06,97 


*.4 


70./ 


2/ 


J6.2 


17.30 


S0.2 


88.97 


68.4 


03.1 


S4.0 


38.9* 


43.2 


07.28 


4l.i 


7/2 


28 


27.2 


n.€4 


,S/.7 


89.27 


69.7 


0*2 


84.9 


38.90 


44.8 


07.S9 


4ZS 


224 


Z9 


"11-/ 


4/7.9? 


4/53.3 


lg9.57 


38/0.9 


/505.3 


228i;9 


439.16 


4246.3 


407.90 


3944.0 


IF7J.S- 


30 


/8.34 


S4.8 


89.37 


72./ 


06.4 


86.9 


39.52 


67.9 


oe.ti 


4S.Z 


74.7 


31 


30.; 


IS.61 


J64 


90.IS 


7J.4 


07.6 


878 


39.88 


49.4 


Ot.SI 


469 


7S.9 


3Z 


3I.O 


19.0) 


57.9 


90.48 


74.6 


087 


888 


Ao.m 


5I.O 


08.82 


47.6 


77.0 


33 


3i.o 


l}.38 


J9.5 


90.78 


7S.S 


09:8 


89.8 


40S9 


Sl.S 


09.13 


48.9 


7g.l 


34 


3i.9 


19.73 


6l.r 


9/. 08 


77.0 


10.9 


907 


4o.}S 


S4.I 


09.44 


So.l 


79.3 


35 


37.9 


20.08 


62.6 


9/. 38 


^.1 


It.l 


91.7 


41.31 


55.6 


09.75 


51.3 


S0.4 


36 


34.9 


20.43 


64.2 


9/69 


79.5 


13.1 


31. 7 


41.67 


572 


/0.06 


sz.s 


8 IS 


37 


JS.t 


2I).7» 


6J.7 


9199 


80.7 


14.3 


93.6 


42.03 


SS.7 


/ft37 


53.7 


82.7 


38 


M.S 


2 1.(3 


673 


92.29 


S/.9 


IS.5 


94.6 


42.39 


60.3 


/o.ee 


549 


83.8 


39 


Z237.7 


421.4* 


4/68.8 


392.S0 


38S3X 


\SI66 


2295.6 


♦42.75 


4261.8 


4/0.99 


3956./ 


1585.0 


40 


3R7 


21.82 


70.4 


92.90 


844 


17.7 


96.5 


43.// 


63.4 


11.30 


^73 


86.1 


41 


39.7 


22.17 


7/9 


93.20 


85.6 


/8.8 


975 


>»3S7 


64.9 


11.61 


St.S 


87.3 


4Z 


40.6 


22.52 


7), 5 


93.5/ 


86.8 


20.0 


98.5 


43.S3 


66.4 


II. 9Z 


59.7 


S8.4 


43 


41.6 


2Z.B> 


750 


9i.8/ 


SS.I 


2/./ 


99.4 


44.19 


68.0 


/2.23 


60.9 


89.6 


44 


-K.J 


23.23 


76.6 


94.11 


89,3 


22.2 


2300.4 


44.55 


«9.5 


IZ.S4 


62./ 


90.8 


45 


<M.J 


23.S» 


78.1 


94.42 


90.5 


234 


01.4 


44.91 


71.1 


I2.SS 


633 


9/.9 


46 


44.S 


23.93 


79.7 


9472 


9' 7 


24 5 


02.3 


45.27 


72.6 


13.16 


645 


93.1 


47 


4;. 4 


24.28 


81.2 


9r.o3 


9JO 


25.6 


03.3 


4563 


74.2 


13.47 


65.7 


94.2 


48 


4«.4 


24.« 


82.8 


95.33 


94.2 


26.8' 


oa.3 


4599 


757 


/3.7B 


66.9 


9^.4 


49 


i247 3 


424.98 


4IM.3 


39J:63 


3895:4 


/S279 


2305.2 


446.35 


42773 


4/4./0 


3968.1 


IS96 5 


SO 


48.3 


25.33 


8f.9 


9S.94 


9« 


290 


06.2 


46.72 


7K.8 


14.41 


69.3 


97.7 


51 


49.3 


21.68 


87.4 


96.24 


97:9 


30.Z 


07 2 


4-7.0B 


80.4 


14.71 


70.5 


98.8 


52 


«.2 


24.03. 


W.o 


96.S5- 


99.1 


3/3 


08./ 


47.44 


8(.9 


/503 


7/.7 


/600.0 


53 


m 


2«.W 


90.5 


96.85 


3900.3 


324 


09./ 


47 80 


83.5 


'534 


72.9 


0\.l 


S4 


Sl.Z 


2«.74 


92.1 


97.16 


o/.s 


33.6 


IO.\ 


48./6 


85° 


/5.6r 


74/ 


02.3 


SS 


Si.l 


2709 


93.6 


9746 


02.7 


34.7 


II. 1 


48.53 


865 


/5.96 


7S.3 


035 


56 


S^.l 


zr44 


93:2 


9777 


04.0 


35.8 


12.0 


4S.S9 


88./ 


/6.2« 


76.S 


04.6 


57 


ly.o 


27.79 


96.7 


98.07 


OSi 


370 


/3.0 


49.ZS 


89.6 


I6.S9 


777 


058 


Sg 


_^£j 


28.11 


98.3 


n.}i 


06.4 


38.1 


14.0 


49.61 


9/. 2 


16.90 


78.9 


06.9 


59 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


4-4" 


45" 


T 


E 


c 


M 


X 


Y 


T 


E 


c 


M 


X 


Y 





23M.9 


449. 9» 


A29Z.7 


417 2/ 


J9B0.I 


JbOS.I 


2373.3 


47Zfi8 


4385.3 


436./4 


405/.S 


l67S.t 


/ 


IS.i 


j».34 


94.3 


J7.52 


81.3 


092 


74.3 


7i.4S 


86.8 


36.46 


527 


79.4 


2 


li.9 


SO.TO 


iff.S 


/7.g3 


J2.S 


10.4 


75.3 


7Z.S3 


88.4 


36.78 


53.8 


80S 


3 


ir.s 


SI.07 


37.4 


le.is 


83.7 


116 


76.2. 


73.20 


89.9 


37.10 


SS.O 


81.7 


4 


IS3 


51.4) 


98.9 


it.1t. 


84.9 


/2.7 


772 


73.57 


91.4 


37.41 


56.2 


82.9 


! 


n.% 


SI. 79 


430O.J 


13.77 


86./ 


/3.9 


7B.Z 


73.95 


93.0 


37.74 


S7.4 


84.1 


I 


^o.7 


SZ.Ii 


OZP 


,19.09 


873 


IS.O 


79.2. 


74X 


94.S 


JS.Ot 


S8.S 


85.) 


7 


21.7 


51.SZ 


OSS 


19.40 


8«5 


I6.Z 


ia.i 


74.70 


96.1 


3838 


59.7 


86.4 


8 


22 .7 


S2.S9 


OS.I 


19.71 


S9.7 


17.4 


gll 


7S.07 


97.i 


38.74 


60.9 


S7.6 


9 


a J 


S).t5 


06.6 


20.03 


90.9 


/8.S 


8Z./ 


73.45 


99.1 


39.02 


62./ 


88.S 


lo 


Z3246 


4K3.62 


430R2 


4Z0.34 


3992./ 


Ibl9.7 


2383.1 


475.82 


4400.7 


439.34 


4063.2 


/690.O 


II 


?5.6 


S3.9S 


09.7 


20.65 


93.3 


Z0.8 


840 


7^.20 


02.2 


39.66 


64.4 


9/.Z 


IZ 


26.6 


S4X 


».3 


20.97 


94.5 


22 o 


es.o 


».57 


03. g 


39.9S 


65.6 


92.3 


1} 


275 


S4.7I 


/2.8 


2/.28 


95.7 


23. « 


S6.0 


76.95 


05.3 


4030 


66.8 


S13.5 


It- 


?«5 


5SM 


(4.4 


2/.f9 


96.9 


Z4 3 


dro 


77.33 


06.8 


Ai.61 


679 


947 


is 


295 


SSM 


/-f.9 


11.91 


98./ 


25.5 


SS.0 


77.70 


e84 


torn 


69.1 


95.9 


It 


30.5 


SS.il 


;74 


22.22 


99.3 


26.7 


88.9 


7e.o> 


09.9 


4lS(, 


70.3 


97.1 


n 


3IA 


S6.IS 


(90 


Zi.13 


4000. s 


Z78 


89.9 


7«46 


11.4 


4I.S8 


7/,S 


9S.3 


IS 


32.4 


Si.S4 


20.5 


22.85 


01.7 


29.0 


909 


78.83 


13.0 


41.90 


72.6 


99.4 


19 


33.4 


S6.9I 


22.1 


23.16 


02.9 


30./ 


91.9 


7S2/ 


I4.S 


42.22 


73.8 


1700.6 


zo 


Z3343 


M7.Z7 


43Z3.6 


423.48 


4004./ 


/63/.3 


Z39Z.9 


4^.59 


44(6.1 


442.54 


4075X1 


I70I.S 


2/ 


35.3 


Slif 


2Se 


?3.79 


PS.3 


32.5 


93.8 


79.96 


/76 


42.87 


Tf.l 


030 


■a. 


36.3 


SS.BI 


26.7 


Z4.ll 


06.4 


33.6 


94.8 


80,34 


19.1 


43.19 


77.3 


04.2 


Z3 


J7 3 


SS.Z7 


Z8.2 


2442 


07.6 


34.9 


95.8 


80.72 


Z0.7 


43. SI 


7gS 


05.4 


2* 


3B.2 


S8.74 


Z9.S 


Z.4.-H 


OS a 


36.0 


963 


8/./0 


22.2 


43.81 


79.7 


06.6 


25 


39.2 


S9.ll 


31.3 


25.05 


10.0 


37.1 


977 


8/.47 


Z3.8 


44.15 


S0.8 


07.7 


26 


4ez 


59.M 


?2.9 


25.37 


ll.% 


38.3 


987 


8/85 


25.3 


44.47 


S2.0 


08.9 


27 


41.1 


J9.« 


J4.4 


25.68 


itfi 


395 


9J.7 


82.23 


Z6S 


44.79 


83.2 


10. 1 


2S 


42.1 


60.21 


36.0 


26.00 


134. 


40.6 


2400.7 


82.6/ 


28.4 


45./2 


84.3 


11.3 


Z9 


43.1 


60.58 


375 


26.3/ 


I4.S 


4/.S 


0/.7 


82.99 


29.9 


45.44 


85.5 


IZ5 


50 


2344 1 


460.55 


4339.0 


426.63 


40I6.O 


/643.0 


2402.6 


483.37 


443/.4 


445.76 


40867 


1713.7 


3; 


45.0 


6/.32 


40.6 


26.94 


17. Z 


AA.I 


03.6 


83.75 


3).o 


46.08 


,878 


14.9 


3Z 


4<.0 


6/.« 


42./ 


27.26 


78.3 


4S.3 


04.6 


84.12 


34.5 


46.41 


'830 


16.1 


33 


4ZO 


a.is 


43.7 


2^57 


/9.5 


46.5 


05.6 


S4.W 


36.0 


46.73 


90.1 


17.3 


3t 


48.0 


62.42 


4J.2 


2789 


E0.7 


477 


06.6 


84.U 


376 


4705 


91.3 


18.4 


35 


4S.J 


62.79 


46.8 


28.2/ 


ZI.9 


•48.8 


075 


SS.Zb 


39./ 


47.37 


92.5 


19.6 


36 


49.9 


63/6 


48.3 


2«.S2 


23./ 


So.o 


08.5 


is.bt 


40.7 


47.70 


93.7 


20.8 


37 


rii!9 


43.53 


49.8 


28.84 


24.3 


51. Z 


09.5 


St.ot 


42.1 


48.02 


94.8 


22jO 


3S 


iris 


63.90 


51.4 


29.15 


25.5 


52.3 


lo.s 


86.40 


43.7 


48.34 


96.0 


23.2 


39 


52.» 


6427 


52.9 


29.47 


26.7 


5-J.S 


11.5 


86.78 


45.3 


4S67 


97.Z 


24.4 


4o 


i3S3.9 


AM.I4 


4354.5 


429.79 


40278 


/654.7 


24/24 


487/7 


44468 


448.99 


4098.3 


/725.6 


4-f 


».? 


65.01 


56^ 


3o.ll 


29.0 


SS.S 


;3.4 


e7.ss 


4S.3 


49.3/ 


99.5 


268 


/(2 


JJ.7 


6r.3S 


576 


30.AI 


30.2. 


57.0 


14.4 


tin 


49.9 


4964 


4100.7 


Z8.0 


43 


5».7 


65.75 


S9.I 


3014 


3].4 


.58.2 


154 


SSJI 


SI.4 


49.96 


OI.S 


Z9.Z 


44 


J/7 


66.12 


60.6 


31.06 


3Z.6 


5514 


16.4 


88.69 


52.9 


30.28 


03.0 


30.4 


45 


S8.7 


66.49 


62.1 


3/ .37 


3i.g 


60.5 


174 


8S.07 


54.5 


Sl.61 


DA.Z 


3/.6 


4e 


59.6 


H.S6 


63.7 


3l.i9 


54.9 


617 


/8.3 


S9.4S 


56.0 


50.93 


05.3 


3ZS 


47 


6D.6 


67.24 


653 


3Z.0I 


36.1 


62.9 


19.3 


e9.B3 


576 


5/.26 


Oi.5 


34.0 


48 


H.6 


67.61 


66.8 


32.32 


37.3 


64.1 


ZO.i 


9o.n 


59. r 


5/.S8 


07.6 


3S.I 


49 


a.i 


67.9S 


68.3 


32.64 


3S.S 


65.2 


2/. 3 


90.60 


60.6 


S'.90 


088 


36.3 


fo 


23«.5 


46S.35 


4369.9 


432.96 


4DS9.7 


/6664 


2422.3 


490.98 


4462.2 


452.23 


4IIO.O 


1737.5 


n 


M.5 


68.72 


7/4 


93.28 


40.9 


676 


23.Z 


9/.36 


63.7 


52.55 


II. 1 


38.7 


52 


t5.5 


69./0 


730 


33.60 


42.0 


688 


24.2 


9/.75 


652 


SZIS 


/Z.3 


39.9 


53 


«,.5 


«.47 


745 


33.91 


432 


6919 


25.2 


92. /3 


66.8 


S)20 


(3.5 


411 


« 


674 


69.S4 


76.0 


34.23 


44.4 


71.1 


26.2 


9ZSI 


68.3 


5353 


(46 


42.3 


55 


«4 


70.21 


77.6 


at.sj 


456 


7Z.3 


27.2 


9290 


69.8 


53.85 


15.8 


43.5 


5B 


«.4 


7/>.5« 


79./ 


34.87 


46.8 


73.5 


28.2 


9128 


7/,4 


54 iS 


(6.9 


44.7 


57 


7«4 


:i>.9ei 


80.7 


35.19 


429 


74.6 


29/ 


9i66 


7Z.9 


Sll.$0 


le.i 


4S.9 


5S 


7/. 3 


7/. 33 


82.2 


35 5r 


49./ 


75S 


30./ 


94.0s 


744 


5483 


I9.Z 


47.1 


59 


7^.3 


7I.70 


83.7 


35f2 


50 3 


77.0 


3/./ 


94.43 


760 


J5./S 


Z0.6 


48.3 
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E 


c 


M 


X 


Y 


T 


E 


c 


Wl 


X 


Y 


2432.1 


494.S2 


4-47Z5- 


455,4g 


4/2/.6 


1749.5 


Z49/,3 


5-/SZO 


4^69.4 


47J:?2 


4/90.4 


/822,o 





33.1 


9E20 


79.0 


J5.80 


22.7 


50.7 


92.3 


ld.59 


70.9 


7S.SS 


91.5 


2 3.3 


/ 


3A-J 


9s:j» 


90.b 


X6./3 


?3.9 


SI.9 


93.5 


78.99 


724 


TfgS 


92.7 


245 


2 


3S.0 


9S-.97 


SZ.I 


S6.4b 


250 


53.1 


94.3 


19.38 


74.0 


76.V 


93.8 


25.7 


3 


%.o 


96.St5- 


S3.b 


Si.TB 


?6.Z 


54.3 


95.3 


19.78 


7^.5 


76. ?r 


94.9 


26.9 


4 


37.0 


96 74 


85.2 


5711 


273 


55.5 


96.3 


to. 17 


77.0 


76.88 


96./ 


28./ 


5 


38-0 


97.IZ 


86.7 


S7.t3 


28.5 


56.7 


973 


tO.57 


78.6 


77.21 


972 


29.4 


6 


39.0 


97.SI 


SS.t 


S7.71' 


29.7 


S7.9 


91.3 


tO.37 


SOI 


77.SS 


98.3 


30.6 


7 


40.O 


97.S9 


898 


SS.09 


ioS 


59.1 


99i3 


ZI.3C 


SI.6 


77.gi 


i9.S 


3l.e 


S 


40.9 


98.28 


97.3 


S8.4-I 


3Z.O 


60.3 


25O0.2 


2/.76 


83.1 


78.ZI 


42O0.6 


33.0 


9 


Z44/9 


496.67 


4492.8 


458.74 


4/33./ 


1761.5 


250/.Z 


5ZZ.lt 


4584.7 


478.55 


420/.7 


IS34.i 


10 


4M 


99.0S 


M4 


S9.07 


34.3 


62.7 


0Z.2. 


ZZ.55 


86.Z 


78.88 


02.9 


35.5 


II 


4J.9 


99.44 


?« 


S9.39 


354 


63.9 


03.2 


Z2.95 


877 


79.2/ 


04P 


36.7 


/z 


44.9 


W.83 


na 


59.7Z 


36.6 


65.1 


04.2 


23.35 


89.Z 


79. SS 


or.l 


379 


13 


4M 


^■oo.zf 


no 


60.05 


377 


66 3 


05.2 


ZJ.7.5 


90.8 


79.81 


06.3 


39./ 


14 


Ata 


00.60 


aioaS 


60.38 


39.9 


675 


06.2 


24. /4 


92.3 


So.v 


074 


40.4 


IS 


478 


<'i!99 


01.0 


60.70 


40-0 


6S.7 


07.2 


2454 


93.8 


80.55- 


08.5 


41.6 


16 


4S.8 


0/.37 


03.t 


6;.03 


4I.Z 


69.9 


ogz 


Z4.% 


95.4 


80.88 


09.7 


42.8 


17 


49.8 


0/.76 


as./ 


6/.36 


42.3 


71.1 


09.2 


Z5.34 


96.9 


8/.2Z 


/e.8 


440 


19 


S0.2 


OI.IS 


Ob.b 


6/.6? 


43.5 


71.3 


/0.2 


25.74 


9S.4 


8/. 55 


11.9 


45:3 


19 


Z4fl.8 


Sce.S4 


4S0S.Z 


462.0) 


4/446 


1773.5 


25//.2 


526. /3 


4599.') 


48/.88 


4ZI3.I 


/g46.5 


20 


5t.e 


Oi.9Z 


05.7 


62.34 


4$'.8 


74.9 


e.2. 


26« 


4601. S 


8^.^^ 


I4X 


477 


2/ 


S3.S 


03.-3I 


I.I.Z 


62.67 


46.9 


76.0 


'3.2 


26.93 


03.0 


82.55 


IS.i 


48.9 


Z2 


s/i.y 


oi.io 


IZS 


63.00 


4S./ 


77.Z 


14.1 


27.33 


04.5 


82.99 


«.r 


50.Z 


23 


55.7 


04.09 


14.3 


63.33 


49.Z 


78.4 


15.1 


2773 


06.0 


83.22 


176 


51.4 


24 


«.7 


04.48 


IS.S 


63.65 


S0.4 


79.6 


16.1 


2813 


07.6 


83.56 


18.7 


SZb 


25 


57.7 


04.87- 


17.4- 


63.98 


5I.S 


go.g 


17.1 


28.53 


09.1 


83.S9 


19.8 


S33 


26 


S8.7 


OS-.26 


IS.9 


64.3/ 


5Z7 


82 .o 


IS.\ 


■29.93 


10.6 


84.23 


Z/.O 


5S.I 


27 


S9.7 


OS.<,S 


Z0.4 


64.64 


53.S 


83.Z 


19.1 


29.33 


IZ.I 


84.56 


22.1 


«.3 


Z8 


60.7 


Oh.O} 


ZIP 


6*.97 


55.0 


84.4 


20.1 


29.73 


13.7 


84.9C 


23.2 


575 


z9 


2461.7 


JB6.42 


4S23.5 


46S.30 


4156.1 


l7Sj;6 


Z52/.J 


530.13 


46I5.Z 


435.24 


4ZZ4.3 


1858.8 


30 


it.6 


06.8/ 


Z5.0 


65:63 


S7.3 


86.8 


22. 1 


30.5} 


16.7 


8i-.J7 


25.5 


60.O 


31 


63.6 


O7.20 


26.6 


6^96 


58.4 


88.0 


23.1 


30.-33 


I8.Z 


es.9i 


26.6 


61.1 


37 


64.6 


07.5? 


28./ 


66.29 


» 59.t 


89.2 


24./ 


31.33 


19.8 


86.24 


Z77 


62.4 


33 


65.6 


o;?9j 


Z9.i 


66.62 


60J 


90.5 


25.1 


31.74 


ZI.3 


S6.5g 


288 


63.7 


34 


bh.(, 


0«J7 


31.1 


66»? 


61.9 


91-7 


26./ 


3z.ii 


22.8 


86.9/ 


30.0 


64.9 


35 


67.6 


08.76 


32.7 


6727 


6)0 


92.9 


2X1 


SZ.54. 


24.3 


87.25 


3/./ 


66.1 


36 


68.6 


09.16 


34.2 


67.60 


64% 


94.1 


281 


32.94 


259 


B7.S9 


32.2 


67^ 


37 


69.6 


09.!r 


75.7 


(>7.93 


65.3 


95:3 


29./ 


J3.34 


27.4 


S79Z 


33.3 


£8.6 


38 


7«J 


09.94 


37.3 


68.26 


66.5 


96.5 


JO.I 


33.74 


28.9 


88.26 


34.5 


69l8 


39 


247/ S 


f/0.33 


453S.S 


4«8.fJ 


4167.6 


/7J77 


253 /.I 


534.15 


46304 


48ej,0 


4Z35.6 


/g7/./ 


40 


7?. J 


I0.7Z 


40.-} 


6S.92 


68.7 


9g.9 


32.1 


34.55 


3Z.O 


81.93 


36.7 


72.3 


41 


7i5 


11.11 


41.9 


69.25 


69.9 


Itoo.Z. 


331 


34.95 


33.5 


99.27 


378 


73.5 


4Z 


7».5 


II.SI 


43.4 


69.58 


7'.o 


01.4 


34. \ 


35.36 


35.0 


89.6/ 


39. o 


74.8 


43 


7.j:s 


11.90 


44.9 


(l>.9l 


72.2 


02.6 


35.0 


35.76 


36.S- 


89.94 


40./ 


76P 


44 


7^.5 


IIX) 


■ii.4 


70.Z4 


73.3 


03.g 


36.0 


36./6 


3S.I 


90.2t 


4./.2 


77.Z 


45 


77.S 


/2.68 


4S.0 


70.5S 


74. S 


O5.0 


37.0 


36.56 


39.6 


90.62 


42.3 


78.5 


46 


7S.5 


13.07 


49.5 


70.91 


75.6 


06.2 


38.0 


36.97 


411 


90.% 


43.4 


79.7 


47 


79.'l 


13.47 


S-/.0 


7/. 24 


76.7 


07.4 


39.0 


37.37 


42.6 


9/.29 


446 


80.9 


48 


S0.4 


I3.se. 


S2.6 


71.^7 


779 


0&6 


4o.O 


37.7S 


44.Z 


9/.63 


45.7 


82.2 


49 


249/.* 


FI4.25 


4Si-4./ 


47/.90 


4/79.0 


1809.') 


254/. 


53S.IS 


464J.7 


49(.97 


4246.8 


18934 


SO 


K.4 


14.K 


SJ.6 


72.23 


80. Z 


II. 1 


42.0 


3S.53 


47Z 


92.31 


479 


84.6 


51 


83.4 


IS.01 


S/Z 


:5.s6 


8/3 


12.3 


43 


38.99 


48.7 


92.65 


43.0 


859 


51 


W.4 


IS.43 


S8.7 


72.89 


824 


13.5 


44 


39.39 


5B.3 


92 .9y 


50./ 


87/ 


53 


814 


IS.g3 


60.2 


73.23 


83.6 


14.7 


45.0 


39.S0 


51.8 


93.32 


5/.3 


88.3 


54 


a.4 


lt.Zl 


6/.7 


73.56 


84.7 


15.9 


46.0 


4a.Z0 


53.3 


93.6£> 


5Z4 


89.6 


SS 


S7.* 


Ib.iZ 


63.3 


7J.89 


8S0 


m 


47.0 


40.6,1 


548 


9400 


53.5 


90.8 


56 


8S.4 


17.01 


«48 


74.21 


870 


lg.4 


4B.0 


41.01 


56.3 


9434 


54.6 


92./ 


57 


89.3 


17.41 


66.3 


».55 


88.; 


19. (. 


49.0 


4I.4Z 


579 


94.68 


55.7 


93.3 


58 


90.3 


I7.S0 


679 


74-99 


89.3 


ZO.B 


JO.0 


41. g} 


59.4 


95,D2 


56.8 


945 


59 
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c 


M 


X 


Y 


o 


ssn.o 


5-42.23 


4660.9 


495.35 


41SR0 


l89i:S 


Z6//.2 


56694 


475?./ 


5(5.89 


4324.2 


ma.7 


1 


sz.o 


4264 


62.4 


95.69 


S9.I 


97.0 


/2.2 


6735 


53.6 


(6.24 


Z53 


7/9 


z 


a.o 


43.05 


64." 


96.0) 


box 


98.2 


(3.2 


67.77 


55. ( 


(6.58 


26.4 


73.2 


3 


f4.p 


43.45 


655 


96.37 


(,1.3 


99.5 


(4.2 


69.19 


56.6 


(6.93 


Z75 


74.4 


4 


S5.0 


43.86 


670 


96.7/ 


ezft 


1900.7 


(5.2 


68.6/ 


58.Z 


(7.27 


286 


75.7 


1 


f6.0 


- 44.27 


685 


9Z05 


63.5 


02.0 


'&Z 


69.03 


597 


(762 


297 


77.0 


t 


S7.a 


44.67 


70.1 


9;; 39 


64.6 


03.Z 


I7Z 


69.44 


61.2 


17.97 


30.B 


7g.Z 


7 


SSO 


4508 


7/.6 


9;; 73 


65.8 


044 


IB.Z 


69.86 


62.7 


/g.3l 


31.9 


79.5 


S 


S9.a 


4J.d9 


73.1 


98.07 


66.9 


05.7 


I9.Z 


70.28 


642 


(8.66 


33.0 


80.7 


9 


too 


4J.90 


74.1, 


98.41 


6go 


06.9 


ZO.Z 


7<J.70 


657 


(90( 


340 


82.0 


/O 


Z»l.o 


5-»t.30 


1676.1 


498.75 


4269./ 


/908.Z 


2&2/.Z 


57</Z 


47673 


519.35 


4335./ 


/98i3 


n 


62.0 


46.7/ 


77.7 


99.09 


7B.2 


09.4 


22.2 


7/. 54 


6gg 


19.70 


36.2 


84.5 


IZ 


ii.O 


47/2 


79.1 


9943 


7' 3 


(0.7 


23.2 
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07-3 


lo 


ZS8I.O 


5«50 


4706.6 ■ 


505.57 


42*1.2 


(933.1 


264/.4 


579.54 
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526.3/ 


43569 


2O08.S 


3| 


g2.o 
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09.6 
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S4.0 
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34 
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06.94 
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(4.9 
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J6.97 
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63.3 
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mo 
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41 
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46.8 
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S3.I 
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59 


;o.i 


66.52 


50.6 


K.a 


23.1 


69.4 


70.S 


9/,S? 


4(.4 


?6.47 


88, ( 


45.4 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



35 



S(f 


51° 


5£° 


/ 


T 


E 


c 


M 


T 


E 


c 


M 


-r 


E 


c 


M 


i(>T.S 


J92.32 


4?<'2.S 


f36SZ 


2732.9 


6/8'.39 


4933.4- 


ssg.is 


Z794S 


6K.n 


^OZ3.4 


579.87 





7Z.S 


92. 7J- 


44 4 


J7.'8 


35,9 


IS.g) 


34,9 


S8SI 


IS 6 


4S.hZ 


Z4-.9 


9o:m 


1 


7J.8 


?i/S 


4/.? 


37 S3 


34.9 


19.27 


364 


58,87 


96.6 


4i.0S 


26.4 


80,61 


2 


»» 


SB. 6/ 


47.4 


37.S8 


36o 


19.72 


37.9 
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S8.77 
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61.9 
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64.9 
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/6.1 
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54.9 
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44,60 
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44.95 
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9U 
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676 
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U.S 
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22.60 


77.4 


274/ 


83.9 


4547 


4I.1. 


S7.07 


72.5 


68.7/ 


F6 


ir.z 


9B.9S 


96.S 


2J.9g 


78.4 


27 90 


854 


45.85 


42.i 


57.S7 


73.9 


69.(0 


S7 


'i.3 


9Sl4t 


980 


23.36 


79S 


28.39 


86.9 


46.23 


43.3 


58.09 


75.4 


69.50 




173 
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72.21 


87.4 


26.42 


3l.g 


9747 


IZ 
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S3.98 


60.2. 


4775 


Zi.4- 


93.06 


4-7.0 


7^63 


88.5 


26.99 


33.3 


97-90 


13 


Si.f 


60.52 


61.7 


48. /6 
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93.62 


48.4 


73.05 


89.6 
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34.7 
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/4 
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6;. 07 


63.1 


48.57 


23.6 
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IS 
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43.98 


a^.7 


94.74- 
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7J.89 


91.9 
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}7.b 
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16 


J«3 


U.I6 
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49.40 
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95.30 


J2.7 


».J/ 


93.0 


29.28 


39.0 


99.60 


17 


«a4 


eini 


675 


49.8' 


Zbl) 


9586 


542 


7«.7J 


94./ 


29.86 


40.4 


800.02 


19 


£1.5 


63.2 ff 


68.9 


So.il 


28.0 


96.42 


5J:6 


73; /5 


95.3 


30.45 


41.9 


00.45 


19 


«Z.6 


CiLSo 


70.4 


so.a 


29.2 


96.98 


57' 


73r« 


96.4 


3/.00 


43.3 


00.87 


ZO 


3!a.7 


864.34 


567/.8 


7S.I.0S 


3330.3 


897.!^ 


S7S-g.S 


77J[98 


33975 


93/.y8 


5844.7 


801,30 
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64.9 


64.89 
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Sl.¥' 
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98.10 


S9.9 


76.40 
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0/.72 


Zi 


65.9 


654* 


74.7 


51.87 


32.S 


98.61. 


6I.4 


7S.82 


93.d 


32.73 
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02. /5 


Z3 
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76,2 


Sl.12 


33.b 


99.iZ 


62.8 


T7.Z4 
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33.30 


49.0 


02.57 


24 


es.i 


66.53 


77.6 


se.7o 


34.7 


99.78 


64.3 
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33.88 


50.5 
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as 
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67.0S 


73. 1 
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55.9 
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6S.7 


78.08 


D3.I 


34.43 


SI.9 


OJ.42 


z& 


%3 


67.62 
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Si. SI 


no 
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78.50 


04.3 


55.03 
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2/ 
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S3.3* 


38.1 


0'.47 


68.6 
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05.4 


356/ 


54.8 


«4-.27 


•ZS 


7^.6 


68.72 


83.4 


S4.3S 


39.2 


02.03 


70.0 


7A3' 


p6.5 


'H.li 


S6.2 


04-.7O 


29 


7A7 


69.27 


84.8 


S».7i 


40.3 


02.59 


71. S 


79.75 


'077 


36.76 


S7.b 


05.13 


30 


U7II.9 . 


969.82 


5686.3 


7SS.I7 


334 /.4 


903.;5 


S77Z? 


78ft/7 


fl4C8.8 


93734 


S859.I 


F05.S5 


31 


7S3 


70.37 


877 


SS.'il 


42.6 


03.71 


74-3 


so.n 


09.9 


379' 


60.5 


05.9g 


3Z 


77.0 


TO^t- 


89. «- 


St.OO 


4.3.7 


04.28 


758 


ei.o\ 


/'.O 


38.49 


6/.9 


O640 


33 


7gl 


7lAi 


90.6 


56.42 


4il-.8 


04.84 


772 


91.43 


•'2 2 


39.07 


^Ji 


06.83 


?■» 


79.2 


72.01 


92.1 


56.83 


459 


0S.4I 


787 


B1.8S. 


/J. 3 


39.6f 


US 


0726 


35 


»0.3 


72.S(, 


93.5 


57.24 


470 


05.37 


go.l 


82.28 


'4.4 


40.22 


66.2 


0768 


36 


81.4 


73. n 


9S.0 


J7.66 


48.1 


06.53 


8/. 5 


82.70 


/5.6 


A0.SO 


677 


OS. II 


57 


W.5 


73.66 


■ 964 


58.07 


49.J 


07 '0 


83.0 


85.12 


/6.7 


4-I.3S 


69./ 


08.54 


38 
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Tt.zl 


I79 


J».4i> 


S0.4 


0766 


844 


83.54 
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41.9b 


70.5 
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3» 


«.7 


74.7b 


99.3 


SS.90 


■ SI.S 


08.22 


85.9 


83.9£ 


78.9 


4Z.S4 
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09.39 
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jzers 


B7S.3I 


S70O.8 


7S9.iZ 


3352.6 


908.79 


S7873 
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3420./ 


94}.IZ 


5875.4 


809,82 


4./ 


K.9 


7S.97 


01. 1- 


S9.73 


.53.7 


09. 3S 


88.7 


84.80 


2/.2 


43.70 


74.8 


'0.24 


42 
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76.42 


03.6 


60.14 


51^.8 


09.92 


9o.t 


8522 


82.3 


44.28 


76.2 


'0.67 


43 


89.2. 


^.97 


oj:/ 


60.Si 


56.0 


/0.49 


9/6 


85:64 


23.5 


44.8t 


777 


IJ.IO 


44 


90.3 


7752 


06.5 


60.97 


57/ 


H.os^ 


95.0 


86.06 


Z4.6 


45.44 


79.1 


11-5) 


4ff 


9/.4 


78.07 


08.0 


6/.39 


58.2 


//.6i 


94.5 


aj.48 


25^1 


46.02 


90.5 


"■?! 


46 


92.S 


7S6I 


09.4 


6I.SC 


59.3 


/2.'8 


9^9 


si.90 
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46.60 


82.0 


/Z.38 


47 


936 


79./« 


(0.9 


62.22 


60.4 


'2.75 


974 


8733 


£8.0 


4718 


83.4 


'2.8/ 


4S 


94.7 


79.73 


12.3 


62.64 


6/.6 


/3.32 


98.8 


8'775 


29./ 


47.76 


84.8 


I3.i4 


49 


95.9 


80.28 


13.8 


. «3:o5 


62.7 


/3.89 


5-800.2 


88./7 


30.3 


48.34 


86.3 


13.67 


J-o 


3296.9 


8So.g4 


57/52. 


763.47 


3363.8 


9/4.45 


S80I.7 


7.S8.59 


343 /,4 


94«.92 


58877 


8I+.09 


r/ 


9«0 


81. 3» 


16.7 


63.88 


64.'> 


'j:o2. 


03.1 


89.0' 


32. S 


4950 


89.1 


(4.52 


J-z 


99./ 


«/.9< 


/B.I 


64.30 


66.0 


'559 


04.5 


8944 


33.7 


S0.03 


90.5 


/4.95 


J3 


33O0.2 


82.50 


I9.S 


64.7/ 


672- 


lt.\S 


O6.0 


8986 


34.8 


Sf.b7 


92.0 


15-38 


« 


01.4 


83 05 


210 


65.15 


68.3 


lb. It 


074 


90.28 


35.9 


5/. 2 5 


934 


/5-g/ 


XT 


02.F 


83.61 


22.4 


65 S5 


69.4 


/7.29 


08a 


90.70 


37.' 


5'.83 


!*•? 


/624 


^e 


036 


?4'6 


239 


6596 


70.5 


/7.g( 


10.3 


9'./Z 


38.2 


52.42 


96.3 


lb.il 


.5-7 


OK.? 


8471 


253 


66.38 


7'. 7 


18.43 


11.7 


9/.E5 


39.3 


53.00 


977 


17.09 


ss 


oyS 


ar'27 


2611 


&.79 


72.8 


I9M 


a^ 


9/.97 


40.5 


53. 5 S 


991 


'7-JI 


s? 


06.9 


fo'.PZ 


ze.t 


67.2'. 


739 


'9,5-Z 


'■f-c 


92.39 


4/6 


SH.\7 


f9oo.5 


?93 
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M 


3441.7 


5J4.7lf 


SSOLp 


tl8.38 
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79875 


844.32 


3SS0.3 


/026.6 


6072.5 


970.b J 


"5" 


43.9 


SS:33 


03.4 


18.81 


/Z.3 


9fl« 


88.9 


44.76 


81.4 


272 


73.9 


71.07 


/ 


AS.O 


SS.^Z 


ol^S 


19X4 


13.4 


9/.44 


90.1 


45.19 


826 


279 


7r.3 


7/. ft 


2 


46.1 


S6.50 


06.3 


19.67 


14.6 


92.04 


91.7 


4563 


g}.8 


285 


76.7 


71.96 


3 


473 


S-7.03 


07.7 


10.10 


/5.7 


92.64 


93.Z 


4«.06 


84.9 


29/ 


7S.Z 


7Z.40 


4 


I*.* 


S7.67 


09.1 


tO.SJ 


/6.9 


93.14 


94.6 


46.50 


86.1 


297 


79.6 


72.84 


J 


A9.S 


Sg.Z6 


IO.S 


20.96 


/«0 


lill 


96.0 


4493 


87.Z 


30.3 


91.0 


73.Z8 


6 


jro.7 


ss.ss 


U.O 


Z/.39 


/9.2 


97.4 


4737 


88.4 


30.9 


82.4 
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7 


SLS 


S9.4) 


13.4 


Z/.82 


20.3 


93:»4 


98.8 


478/ 


896 


3/.S 


83.8 


14.17 


9 


52.9 


60.0! 


W.8 


22.25 


2/.5 


9{64 


6000.3 


4824 


90.7 


32.2 


?f.2 


74.61 


9 


345'4./ 


9(,0bl 


59/6.3 


8Z2.6g 


352Z6 


9%.t4 


6001.7 


848.68 


359/. 9 


/032jB 
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075.05 


JO 


EJ.2 


61.19 


17.7 


23.// 


23.8 


9i.BS 


03.1 
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93.0 


33.4 
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7S.49 


II 


S6.3 


61.78 


19.1 


Z3.r4 


249 


97.4S 
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94:2 


34.0 
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S7.S 


6Z.17 


Z0.5 


23.97 


- «6./ 


98X15 


0S.9 
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95:4 
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90.9 


76.38 


13 
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6Z.9i- 


ZXP 


24.40 


272 


98.65 


07.4 


S0.4) 


9«!5 


35.3 


92.3 


76.91 


14- 


S9.S 


63.54 


13.4 


24.83 


28.4 


99.15 


oa.8 


SO.K 


^''Z, 


35.9 


91.7 


7T.V 


IS 


609 


64. /3 


84.8 


25[26 


zas- 


9986 


lO.Z 


51.30 


98.8 


36.5 


9X1 


77.71 


16 


6J.O 


64.72 


Z6.Z 


25.69 


30.7 


1000.5 


11.6 


51.74 


360OJ0 


37/ 


96.5 


78.15 


17 


63.Z 


65.3/ 


27.7 


Zfe/2 


3/8 


0/./ 


13.0 


51.17 


0/.2 


37:7 


97.9 


78.60 


/s 


64.3 


6S.S9 


Z9.I 


2feSS 


J3.0 


01.7 


14.4 


52. 6/ 


02.3 


38.3 


99.J 


79.0* 


19 


3465.4 


966.48 


5930.S 


fB6.99 


3534.' 


1002.3 


60/5.9 


85J.OS 


360J.5 


/039IO 


6/007 


879.48 


ZO 


66.6 


6/07 


3/.9 


27.42 


J5J 


02.9 


/7.3 


J3.49 


04.7 


39.6 


02.2 


79.93 


2/ 


677 


67.66 


3^4 


Z7.85 


»6.4 


03.S 


18.7 


53.92 


058 


40.Z 


03.6 


80.37 


22 


68.9 


6K2S 


34.8 


28.28 


37« 


04./ 


ZO.I 


54.36 


070 


40.8 


OS.O 


80. 8Z 


23 


70O 


6i.S* 


36.2 


28.7/ 


3«7 


047 


1S./.5 


54.S0 


08.1. 


A/.4 


06.4 


8/. 26 


24 


-I I.I 


6!'.43 


377 


Z9.I4- 


399 


053 


2.3.0 


55.Z4 


09.3 


Al.1 


07.8 


8/70 


25 


rz.i 


7b. Di 


39.1 


29.58 


4/.0 


059 


m 


55.68 


/0.S 


427 


09.i 


82.15 


26 


73.4 


706 1 


4-O.S 


30.0/ 


42.? 


06.5 


56.1/ 


11.6 


43.3 


10.6 


82.59 


27 


74.6 


7I.Z0 


4-1.9 


30.44 


4i3 


07/ 


272 


56.55 


li.8 


Ai.9 


lie 


83.0* 


28 


7J-.7 


71.79 


43,4 


30.87 


44.5 


077 


Zg6 


56.99 


14.0 


44.S 


13.4 


03.41 


19 


3^^76.^ 


97139 


-5-944.8 


83/.30 


3545.6 


IO0R3 


6030.0 


85^43 


36\S.I 


/04.5:2 


6114.8 


883.93 


30 


78.0 


■ 72.98 


46.2 


3/74 


A6S 


08.9 


3I.S 


srg? 


16.3 


45:8 


16.3 


84.37 


31 


79.1 


7J.57 


47.6 


32.11 


479 


09. f 


3Z.9 


59.31 


17.5 


46.4 


17.7 


84.8/ 


32 


eo.3 


74. /6 


49.1 


31.60 


49./ 


10.1 


34:^ 


S8.T4 


18.6 


4-70 


19.1 


8J;26 


33 


gl.1- 


74. W 


SO.S 


33.03 


50.2 


10.$ 


3S.7 


59.18 


19.8 


4-77 


205 


8570 


34 


82.5- 


7S3S 


SI.9 


33.47 


S/4 


//.* 


37.1 


59.62 


Zl.o 


48.3 


21.9 


86.15 


35 
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53.3 


3X90 


se.s 


/2.0 


38.S 


60.06 


22/ 


08.9 


23.3 


86.59 


36 


?4.g 


76.5i 


54.7 


34.33 


S3.7 


/Z.6 
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60.50 


23.3 


4-9.S 


24.7 


87.04 


37 
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S6.Z 


34.77 


S4.8 


13.1. 
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60.94 
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Z5./ 


87.49 


38 
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77.7Z 


57.6 


35.20 


S6.0 


13.8 
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39 
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60M.Z 


86/.82 
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4C 
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78.91 
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36.07 
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45.6 


62.26 


Z8.0 


Si.o 


30.3 


88.82 


41 


9ft5 


79.50 


61.9 


36.50 


S9.5 


/5.6 


47.0 


62.70 
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SZ.6 
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89.27 


42 


9A7 


go.io 


633 


36.93 


£06 


/6.2 


48.5 


63. /4 


30.i 


53.3 


33.2 


89.72 


43 
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80.63 


64.7 


37.37 


61.8 


/«.8 


49.9 


63.58 


31.5 


53.9 


34.6 


90.16 


44 


94.0 


Sl.t9 


66.1 


3780 


629 


/74 


5/.3 


64.02 


32.6 


545 


36.0 


911.61 


45 
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91.88 
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38.23 


64.' 


18.1 


52.7 


64.46 


33. g 


55. 1 


374 


91.05 


46 


96.2 


82.48 


£9.0 


38.67 


65.2 
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64.90 


35.0 


S5.g 


38.8 


91. So 


47 


97:4. 


83.07 


70.4- 


39.10 


66.4 


19.3 


S5.5 


6S.34 


36./ 


56.4 


40.2 


91.95 


4S 


W.F 


»3.67 


71.8 


39.5-4 


67:5- 


19.9 


56.9 


65.78 


373 


57.0 


4/6 


92.39 


49 


349«7 


984-i7 


S973.3 


?3297 


3J68.7 
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866.22 


3638.5 


1057.7 
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892.8+ 


€" 


3500.8 


84. g« 


74.7 


<W.40 


69.9 


ZI.I 


59.8 


66.66 
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S8.Z 


44.4 


93.29 


51 


BZ.o 
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76.1 
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2/.7 


61.2 
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58.9 
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93.73 


52 


03.1 
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77.S 


4/.27 


72.2 


22.3 
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67.S4 
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94.18 


53 
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41.71 


73.3 
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43.2 
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94.63 


54 
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55 
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42.58 


7S.6 
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56 
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57 


08.S 
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58 


10.0 


_ P9.64 
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63.3 
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//4I.4 
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z 
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65.2 


59.9 
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03.5 
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25.27 


94.8 


42.7 
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51.70 


3 


S3.7 
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99.66 
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04.1 


45.4 


2K72 


96.0 


43.4 


29. o 


53.16 


4 


•54.9 


66.5 


62.7 


99.10 


25.6 


04.9 


46.8 


Zi.l8 


97.2 
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30.4 


53.62 


5 


56.1 


67. /• 


64.1 


99.iS 


26.8 
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48.2 


26.63 
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44.7 


3/.g 
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e 


S7.2 


67.7 
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900.00 
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06.I 


49. t 
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99.6 
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54.54 


7 


S8.4 


69.1 
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Z9.Z 


06.7 


Sl.o 
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3800.8 


46.0 


34.5 


55.00 


8 


S9.6 


69.0 
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30.4 


07.3 


52.4 


29.O0 


02.0 


46.7 


35:9 
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9 


60.7 


69.6 


69.7 


OI.3S 


31.6 


08.0 


53.8 


28.45 
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>o 


366J9 
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6I7/.I 


901.90 
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62S52 


929.^0 


3304.4 


//4.g.0 
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938.38 


II 


63.1 


70.9 


7?.5' 


02.24 


33.9 


09.3 


56.5 


29.36 


05.6 


4g7 


40.1 


56.84 


12. 


6*.3 


71.5 


759 


02.69 


3S.I 


09.9 


579 


29.8/ 


06.9 


49.3 


41.5 


S7.30 


13 


6r.4 


7Z.I 


75.3 


03.I4 




10.6 


53J 


30.27 


O8.0 


50.0 


42.9 


57.76 


14- 


£6.6 


71.8 


76-7 


03.S9 


37.S 


11.2 


60.7 


30,72 


09.2 


50.7 


44.3 


58.23 


/T 


67.? 


73.4 


7S:i 


0t.o4 


38.7 


119 


62.1 


31.18 


lOA 


5/. 3 


45.6 


J»,69 


/6 


69.0 


74.0 


79.6 


01.49 


399 


12.5 


63.5 


31.64 


ir.6 


52.0 


■??? 


J9./5 


/7 


70.1 


74.7 


Sl.o 


04.94 


^k 


I3.t 


6W 


32.09 


I2S 


52.7 


484 


59.6/ 


IS 


71.3 


75.3 


814 


05.13 


I3.g 


66.3 


32.55 


14.0 


53.3 


498 


60,07 


19 


yi.s 


7S.9 


$3.9 


0S.94 


43.4 


143 


677 


33.00 


15.2 


54.0 


51.2 


60.53 


zo 


3b73.7 


;o76.6 


bl85.Z 


90i.i9 


3744.6 


III5.I 


6269,1 


933.46 


39ie.4 


1154.7 


6352.6 


36<?99 


zi 


74.8 


772 


86.6 


06.74 


45.9 


15.9 


70.5 


33.9/ 


176 


5S.3 


54.0 


61.46 


zz 


76.0 


778 


88.0 


07.19 


47.0 


16.4 


7/9 


3437 


18.8 


56.0 


5S.4 


61.92 


H 


77.2 


7g.5 


99.4 


07.64 


48.2 


ni 


73.3 


34.83 


20.O 


56.7 


56.7 


62.38 


2.4- 


78.4 


79.1 


30.8 


0S.09 


49.4 


177 


747 


35.2S 


2/.2 


573 


SS.I 


62.84 


iS 


79.5 


79.8 


9iZ 


08.54 


50.6 


18.4 


76./ 


35.74 


22.4 


59.0 


59.5 


63.3/ 


76 


80.7 


SOA 


93. b 


06.99 


S/.g 


190 


7!r5 


36.20 


23.6 


J8.7 


60.9 


63.77 


27 


91.9 


81.0 


^% 


09.44 


sth 


19.7 


78.9 


3665 


£48 


. 593 


62.3 


64.23 


M 


93.1 


91.7 


09.93 


S4.\ 


20.3 


•80.3 


37// 


26.0 


60.0 


63.7 


64.69 


Z9 


94.3 


913 


97.8 


/0.34 


S-J-.3 


z;.o 


8t7 


3757 


272 


60.7 


65:/ 


£5./6 


30 


3685:4 


lOBta 


6/99.2 


910.79 


3756.5 


mh7 


6285./ 


9''f°! 


38284 


1/61.3 


6366.4 


965.62 


31 


86.6 


83.6 


6Z0D.6 


II.X4 


57.7 


22.3 


84.5 


J«48 


29.6 


62.0 


678 


66.08 


3? 


878 


94.Z 


0Z.0 


11.69 


583 


2 JO 


85.8 


3894 


308 


627 


69.Z 


6655 


33 


99.0 


S».% 


03.4 


11.14 


60.1 


23.6 


872 


3939 


32j0 


C3.4 


70.6 


67.0/ 


34 


90.1 


8S.S 


04.9 


12.59 


61.3 


24.3 


88.6 


39.85 


33.3 


64.0 


7«° 


6747 


35 


91.3 


86.1 


06.2 


I3.05 


62.S 


24.9 


90.0 


4«3I 


34.5 


€4.7 


78.4 


6794 


?6 


«?.r 


S6.9 


07.6 


13.50 


637 


25.6 


91.4 


40.77 


35.7 


65.4 


748 


68.40 


37 


93.7 


€74 


09.0 


I3.9S 


64.9 


26.2 


92.8 


41.22 


36.9 


66.0 


76./ 


68.86 


39 


94.9 


89.0 


I0.4 


14.40 


66. f 


26.9 


94« 


41.68 


39.1 


66.7 


775 


69.33 


39 


96.0 


91.7 


IIS 


I4.9S 


67.3 


Z7.5 


95.6 


42.14 


39.3 


67.4 


78.9 


6979 


40 


36m 


1099.3 


6tl3X 


915.30 


37685 


//28.2 


62970 


942.60 


3840.5 


IWS.t 


6390.3 


970.26 


41 


9S4 


90.0 


14.6 


)S.76 


696 


Z9.9 


98.4 


43.06 


41.7 


•68.7 


•81.7 


70.72 


42 


9«6 


90.6 


I6.0 


/6lZ/ 


7a g 


29.5 


99.9 


43.51 


4-2.9 


6a 4 


93.1 


71-19 


*J 


noo.i 


?/z 


17.4 


;e:66 


72.0 


JO.Z 


S301Z 


43.97 


tt\ 


70.1- 


84.5 


7I.6S 


44 


01 P 


91.9 


I8.S 


17.11 


73.2 


30.9 


02.6 


44.43 


7».7 


85.8 


72:11 


AS 


Oi.l 


92.1 


20.2 


I7.S6 


74.4 


3I.S 


03.9 


4489 


46.S 


7/.4 


872 


72. Sg 


46 


0A.3 


93.2 


?/.« 


IS.cz 


75.fe 


J2.I 


0S.3 


45 JS 


4-77 


72.1 


88.6 


73.04 


47 


as.s 


9*8 


Z3jO 


18.47 


76.8 


32.8 


06.7 


45.80 


49.0 


72.8 


90.0 


73. SI 


49 


06.7 


94.S 


14.4 


I8.9Z 


78jo 


33.5 


09.1 


4426 


SO.Z 


73.4 


91.4 


73.97 


49 


07.9 


95.1 


7SS 


19.37 


■79.Z 


34.) 


09.5 


4672 


n4 


7'fl 


92.8 


74.'M 


SO 


3709.0 


I09S.7 


62Z7.Z 


9I9.S3 


3780.4 


;)34.g 


63/09 


947/8 


3852.6 


1174:8 


6394./ 


974.90 


S(. 


/o.z 


96.4 


B9.6 


ZB.-IS 


81.6 


35.4 


12.3 


47«4 


33.8 


^lA 


955 


7S.37 


Si 


11.4 


970 


30.0 


Z073 


sts 


36./ 


13.7 


48./0 


55.0 


76.1 


96.9 


7S.93 


« 


IZ.b 


977 


31.4 


2 1.19 


840 


3tg 


15.1 


48.56 


56.2 


76.S 


98.3 


7A30 


J-4 


I3.S 


98.3 


32.9 


ZI.64 


%5.z 


374 


16.5 


49,02 


574 


77.5 


99 7 


76.76 


J-^ 


IS.0 


99.0 


34;Z 


22.09 




39.1 


/7.9 


4948 


586 


78.2 


640I.O 


772i 


56 


16.1 


396 


JS6 


22.55 


97.6 


387 


19.2 


49.9* 


59.8 


78.8 


°^'i 


77.69 


rr 


iVs 


liooz 


"37-0 


23.0C 


88.8 


39.4 


Zef, 


50.M 


61. 1 


79.5 


03.8 


7S.I6 


fs 


00 9 


39.4 


23.45 


90.0 


40. 1 


Z2.0 


so.ei 


62.3 


80.2 


OS.2 


7g.62 


i-9 


19.7 


Ol-S 


3h. 


■2331 


?/-z 


4P.7 


??,4 


5A32 


615 


?P.9 


06.6 


79.03 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



68° 1 


69" 1 


70" 


/ 


T 


E 


c 


M 


T 


E 


c 


M 


T 


E 


C 


M 


3864.7 


//3/.6 


64Og.0 


97956 


393^9 


IIIZ.7 


6490 6 


I0O7.7 


40II.9 


/265.0 


657^.8 


1036.2 


~o 


6S9 


82 .t 


09.3 


80.02 


39.1 


Z3.4 


92 O 


08.Z 


IS.z 


65.7 


74.Z 


361 


1 


67.1 


82.9 


ion 


80.49 


40.3 


24.1 


93.4 


08.6 


14.4 


664 


7S.5 


37.2 


2 


68J 


Si. 6 


/2.I 


80.9J 


41.6 


Z4.g 


94.7 


09.1 


/5-.7 


67; 


76.9 


37.6 


3 


MS 


84.3 


/3.S 


8/42 


428 


25.5 


96.1 


09.6 


16.9 


678 


78 Z 


3S.I 


4 


7oa 


85.0 


14.9 


gl.89 


440 


?6.2 


97.5 


10. 1 


18.2 


68.5 


79.6 


38.6 


s 


71S> 


9S.(, 


16.2 


82.35 


4SZ 


26.9 


98.9 


las 


19.4 


69.2 


8I.O 


39.1 


6 


nz 


S6.3 


17.6 


SZ.8Z 


465 


27. 6 


6/-OO.Z 


ll.o 


Z0.6 


71X0 


82.3 


39.5 


7 


n.t 


gr.o 


19.0 


8319 


47.7 


Z8.3 


^ OI.6 


11.5 


2.1.9 


70.7 


83.7 


4O.0 


8 


Vh 


S7.7 


Z0.4 


?3.7S 


4S.9 


29.0 


03.0 


11.9 


23.1 


7/.4 


85:/ 


40.5 


9 


3S76.S 


IISS^ 


6«l.8 


984XZ 


39S-0.Z 


1219.1 


6504.3 


loiz^ 


4024,4 


I27ZI 


6586.4 


I04I.O 


10 


7S.O 


89.0 


ZIZ 


84.69 


SU 


30.4 


05.7 


IZ.9 


Z5j6 


72.? 


878 


VI 


II 


79.3 


89.7 


24.5 


gS.I5 


J2.6 


31.1 


07.1 


13.4. 


Z6.9 


73.5 


89.2 


4J.<) 


J2 


50.5 


90.4 


25.9 


SS.6Z 


53.9 


318 


08.5 


13.8 


28.) 


74.2 


90.5 


42.4 


13 


81-7 


91.1 


17.3 


86.09 


55.1 


3Z.ff 


09.8 


I4-.3 


29.4- 


7S.e 


913 


42.9^ 


14 


S?.9 


91.8 


Ztl 


36.56 


56.3 


33.2 


II. t 


14.8 


30.6 


7S.7 


93.Z 


43.4 


IS 


8'^.l 


91% 


30.0 


87.02 


S7.i 


33.9 


12.6 


IS. 3 


31.8 


Ti.f 


94f> 


43.<) 


16 


SS.3 


93.1 


31.4 


87.49 


588 


34.6 


l4,o 


15.7 


33.1 


77.1 


96.0 


44.3 


17 


$(,.(, 


93.8 


3Z.? 


97.96 


6O.0 


3S;3 


15.3 


16.2 


34.3 


77.8 


97.3 


44:8 


18 


97.9 


94.S 


34.1 


es.4-3 


6hZ 


36.0 


16.7 


16.7 


35:6 


78.5 


98.7 


4S.S 


79 


3SS3.0 


II9S.Z 


6435.6 


938.89 


3962.5 


1236.7 


6518.1 


IO\7.2 


40368 


1279.3 


6600.) 


I045.S 


20 


toz 


9S.9 


363 


09.36 


63.7 


37.4 


19.4- 


17.6 


38. 1 


80.0 


01.4 


46.3 


21 


91.4 


96.S 


31.3 


89. S3 


6*.9 


38.1 


2jOS 


18.1 


393 


8ti7 


02.8 


46.7 


22 


9Z6 


97. z 


39.7 


90.30 


66.Z 


38.8 


2t.2 


18.6 


40.6 


81.4 


04.f 


47.2 


23 


93.9 


97.9 


41.1 


90.71 


67.4 


39.5 


23.S 


19.1 


4/.S 


82.1 


05.5 


47.7 


Z4 


9S.I 


9R6 


425 


91.14 


68.6 


U.Z 


ZA-a 


/?.f 


43./ 


82.9 


06.9 


49.2- 


25 


96.3 


99.3 


4i.8 


91.70 


69.9 


40.9 


26.3 


ZO.D 


443 


83.6 


08.Z 


4^.7 


26 


97.S 


/20O.0 


4S.Z 


92.17 


71.1 


4-1.6 


27.7 


20.5 


45.6 


843 


09.6 


49.1 


27 


98.7 


00.7 


A4>.6 


9Zi4 


713 


42.3 


Z9.0 


ZI.0 


46.8 


85.0 


ll.o 


49.6 


.28 


3900.O 


01-3 


4-3.0 


sa/i 


73.6 


43.0 


30.4 


21.4 


48.1 


S5.7 


IZ.3 


So.l 


29 


390I.Z 


noz.o 


6449.4 


99i!5? 


3974.S 


;24i7 


653/. S 


I0ZI.9 


/U49.3 


12865 


6ei3.7 


mse.i 


30 


'ei.4. 


0Z1 


5-0.7 


9A05 


76.0 


444 


13.1 


Z2.4 


50.6 


87.Z 


'F.° 


m 


31 


03.6 


03.4 


SZ.I 


94.51 


773 


45-./ 


34.5 


22.9 


51.8 


87.9 


16.4 


SI. 5 


32 


04 S 


04.1 


53.5 


94.99 


7S.S 


45:8 


35.9 


23.3 


S3.I 


89.6 


17.8 


SZ.0 


33 


06.1 


04.S 


549 


95.46 


79.7 


46.5 


37.2 


23. g 


S4.3 


99.4 


19.1 


52.5 


U 


073 


oS.S 


562 


95.93 


g/.O 


47? 


38.6 


24.3 


55.6 


90.I 


zo.s 


53.0 


oS.S 


oi.l 


S7.6 


96.40 


S2Z 


47.9 


40.0 


24.8 


56.8 


90.i 


2/.g 


^i 


36 


03.7 


06.S 


S9.0 


96.27 


B3.4 


48.7 


41.3 


25.2 


58.; 


91.5 


23.2 


53.9 


37 


I0.9 


075 


60.4 


97.34 


84.7 


49.4 


42.7 


ZS.7 


59.3 


92.2 


24.6 


S4.4 


38 


li.l 


OS.Z 


6A7 


97.81 


85.9 


50.1 


44.1 


26.2 


606 


93.0 


25.9 


54.9 


39 


3913.4 


IZ08.') 


6463.1 


9$8.a 


39S7.2 


BTO.S 


6545.S 


/026.7 


406J.g 


1293.7 


6627? 


>°^/A 


40 


I4.(, 


09.6 


64.5 


98.75 


8«.4 


51.5 


46.8 


Z7.I 


63. ( 


94.4 


Zg6 


55:9 


41 


IS 8 


10.3 


«5.9 


99.22 


89.6 


51% 


4gZ 


27 6 


64.3 


95.1 


3ao 


56.4 


42 


171 


//.O 


672 


9S69 


90.9 


52.9 


4-9.6 


28.1 


65.6 


95.9 


374 


56.8 


43 


18.3 


//.7 


69.6 


/000.2 


92.1 


53.6 


50a 


Z8.( 


668 


966 


32.7 


573 


44 


19 5 


/! 4 


70.0 


00.6 


93.3 


J4.5 


5Z.3 


Z9.0 


6S.I 


973 


34.1 


S7.S 


45 


Z0.7 


13.0 


71.4- 


Ot.l 


94.6 


5S.0 


53.7 


Z9.5 


69.3 


2*2 


35.4 


583 


46 


219 


' 13.7 


72.8 


01.6 


953 


5S.7 


ss.o 


30.0 


70.6 


9S.2 


36.8 


58.8 


47 


Z3Z 


14.4 


7f:l 


02.0 


97.1 


564 


56 ft 


'"•; 


71.9 


99.5 


39Z 


59.3 


48 


24.4 


ir.i 


7S.S 


n.s 


98? 


571 


57.8 


30.9 


73.1 


I300.Z 


39.5 


597 


49 


39ZS.(, 


\Z\SS 


64.769 


)003.O 


3999.5 


1257.9 


6559.1 


/03/.4 


4074.4 


1300.9 


66409 


1060.2 


50 


zee 


I6.S 


7S.3 


03S 


4000.S 


58.6 


• 60.5 


31.9 


7s:6 


017 


42.2 


607 


51 


Z9f 


17.2 


796 


039 


02.O 


59.3 


6/9 


32.4 


76.9 


OZ4 


43.6 


612 


Si 


29.3 


17.9 


gl.O 


04.4 


03.3 


600 


63.2 


32.9 


7B.I 


03.1 


449 


61.7 


53 


305 


IS.i, 


1Z4 


04.9 


04.S 


60.7 


646 


33.3 


794 


03.9 


46.3 


62.2 


f4 


31.7 


I9.i 


S3.7 


0S.3 


05.7 


61.4 


66.0 


33.8 


80.6 


04.b 


47.7 


62.6 


55 


33.0 


20.0 


95.1 


059 


O7.0 


62.1 


673 


34.3 


81.9 


Or.3 


4-9.0 


63.1 


56 


34 2 


Zo7 


86 5 


06.3 


08.Z 


62.8 


68.7 


348 


83.1 


06.0 


So.4 


63.6 


57 


354 


21.4 


879 


06.8 


095 


63.5 


70.1 


3512 


84.4 


068 


51.7 


64; 


58 


367 


22. o 


8?2 


OU. 


10. 7. 


643 


71,4 


35.7 


??.7 


07,5 


S3,l 


64,6 


59 



43 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


7/0 


72° 


;y^ 


T 


E 


C 


M 


T 


E 


c 


M 


T 


E 


c 


M 





40S6.9 


t3o8.Z 


6fe?4.5 


/oe5./ 


4/62.8 


/3SZ.6 


6;«W,6 


/094.3 


4ZJ9.7 


/3S*8.0 


6816.3 


1123.8 


1 


88.2 


09.0 


55,8 


65.5 


64./ 


533 


37.0 


94.8 


4(.0 


98.8 


17.6 


24 3 


2 


99A 


09.7 


i'rz 


660 


654 


S4.I 


38,3 


9S.Z 


42.3 


99,6 


/8.9 


a«.,8 


J 


90.7 


10.4 


58.S 


66.5 


66.7 


548 


39,7 


957 


436 


/400.4 


20.3 


25 3 


4 


91.0 


II.Z 


se.t 


670 


679 


556 


4I.O 


96,Z 


44.9 


ol.l 


2/6 


2S.8 


y 


m 


ll.t 


6I.Z 


675 


69.2 


56.3 


4Z.3 


96.7 


462 


01.9 


2 3.0 


26? 


6 


«*.5 


11.6 


62,6 


68.0 


70.5 


57/ 


43.7 


972 


475 


02. y 


243 


26.8 


7 


w.r 


13.4 


639 


bM 


71-8 


578 


4S.0 


977 


488 


03.4 


2S.6 


273 


8 


no 


14.1 


65,3 


68.9 


73.0 


58t 


464 


982 


50.0 


04.2 


27.0 


228, 


9 


saz 


14.9 


66.7 


69.4 


74.3 


S9.i 


477 


9i7 


51.3 


OSJO 


28.3 


2S.3 


/o 


4099.5 


1315.5 


6668.0 


/0699 


4l7S.t> 


I3h0.l 


67<*9,/ 


ion.t. 


4252.6 


I4-V.7 


6829.6 


1/28.9 


// 


4l00.g 


/6.3 


69.4 


70.4 


76.9 


60.8 


50,4 


99.7 


53.9 


065 


31.0 


e9.3 


l-L 


01.0 


/7<J 


7».7 


7<>.9 


78./ 


61.6 


S/.8 


//00.2 


552 


07.3 


32,3 


29.8 


n 


0*3 


I7.S 


7-2./ 


71.4 


7914 


62.3 


Si.l 


00.6 


565 


08.0 


337 


30,3 


14- 


04.S 


IB.S 


73.4 


7l.t 


90.7 


63.1 


545 


01. 1 


578 


Oi» 


35.0 


30.8 


IS 


058 


19.2 


74.8 


71.3 


82.0 


63.8 


5SS 


01.6 


S9.I 


09,6 


36.3 


31.3 


It, 


tn.i 


ZO.O 


76./ 


71.g 


83.2 


64.6 


sr.z 


01.1 


604 


10.4 


37.7 


31.8 


17 


OS.i 


20.7 


775 


73.3 


S4.5 


65.4 


SB.S 


01.6 


6/.7 


ll.l 


39.0 


32.3 


IB 


09.6 


2/.4 


7«9 


73.9 


85.8 


66./ 


599 


03.1 


63.0 


11.9 


40.3 


32.8 


19 


/as 


z».z 


80.2 


74.3 


87/ 


66,9 


6/,Z 


03.6 


64.3 


12.7 


4/.7 


33.3 


ZO 


A-lli.l 


/ 322.9 


6681.6 


1074.8 


4;S84 


/3676 


6762,5 


7/04./ 


4Z6« 


1413.5 


6843.0 


//33.8 


Zl 


13.4 


23.6 


82.9 


7S.i 


89.6 


684 


63,9 


04.6 


66,9 


J4Z 


44.4 


34.3 


zz 


M.e 


a».4 


84.3 


7S.7 


90,9 


69.; 


65:2 


^>5.l 


682 


I5P 


45.7 


34.8 


23 


/5-.9 


25./ 


85:6 


76.1 


92,2 


69,9 


66,6 


OS. 6 


69J 


15.8 


470 


35.3 


24 


/7.Z 


25:8 


87-0 


76.7 


935 


70.6 


679 


06.1 


7oy 


16.6 


48.4 


358 


zs 


V.4 


26.6 


88.3 


77.Z 


94.8 


71.4- 


69,3 


06.S 


72.0 


'7 3 


497 


^' 


Z( 


19.7 


273 


89.7 


77.7 


960 


7t.l 


70.6 


07.0 


73.3 


'8./ 


51.0 


35.8 


17 


Zl.o 


28. f 


91.0 


7S.Z 


9;f3 


729 


72.0 


67.5 


74,6 


/8.9 


S24 


37 3 


ZS 


■ZZ2 


ISH 


924 


7S.6 


986 


73,7 


733 


og.o 


759 


19.7 


53.7 


377 


Z9 


ZJ.5 


Z9.r 


93.7 


79.1 


9J!9 


74.4 


74.7 


08.5 


77Z 


20.4 


55.0 


38.2 


30 


4IW.g 


(330.3 


6695./ 


I079.6 


4io\.Z 


I37S.Z 


6776.0 


1109.0 


427S5 


I4-2.I.Z 


68564 


//3B.7 


3/ 


26.0 


3(.0 


9«.4 


80.1 


Ot<h 


75,9 


773 


09.5 


79.8 


2.2.0 


577 


39.2 


32 


z;;' 


3/.8 


978 


S6.b 


Oil 


7i5.7 


78.7 


10.0 


81.1 


2.2.8 


59./ 


397 


33 


Z8.6 


J2.5 


99.2 


81.1 


05.0 


775 


80.0 


10. s 


824 


235 


604 


4V.2 


34- 


Z9.g 


37.Z. 


67oas 


ei.Q 


06.3 


7a2 


81.4 


II.O 


83.7 


243 


61.7 


40.7 


iS 


31. ( 


.34.0 


01.9 


81.1 


07.6 


79.C 


ll:T 


II.S 


SSTO 


25.1 


63.1 


4I.Z 


36 


1Z.4 


34.7 


0/Z 


82,5 


08.8 


797 


/2.0 




25.9 


64.4 


41.7 


57 


33.6 


Jj:3 


04.6 


8is 


lO.I 


80. S 


■83:4 


ii.5 


876 


266 


657 


42.Z 


38 


34.9 


JS.2 


OS.9 


S3.S 


11.4 


8/.2 


96.7 


13.0 


88.9 


27.4 


67/ 


42.7 


39 


i«.Z 


36.? 


07.1 


84.0 


/2.7 


8Z.O 


88.; 


13.4 


90.8 


28.2 


684 


43.2 


40 


4-137.4 


/3377 


67oe.(, 


I0S4.S 


W4.0 


/38Z8 


67^94 


1173!) 


4291.5 


1429.0 


6869.7 


//4>.7 


■*/ 


38.7 


3R4- 


/0.0 


85.0 


153 


835 


90.8 


14.4 


92,8 


29.8 


71.1 


44.i 


4Z 


AO.O 


39.2 


//.3 


ess 


lt.5 


6*.3 


n.i 


14.9 


94.1 


30.5 


724 


44.7 


*3 


4iz 


39.9 


/2.7 


SkO 


17.8 


8S.I 


915 


IS.4 


9S.4 


31.3 


73.7 


45.2 


4i» 


4Z.S 


40.7 


I4.0 


86.4 


19.1 


85,8 


94-3 


IS.9 


967 


52-. I 


7S.I 


4S.7 


*f 


43.8 


4/.4 


/5.4 


86.9 


2o4 


86,6 


96.1 


/b^ 


980 


32.9 


76.4 


46,2 


46 


4S.O 


4Z.\ 


lb.7 


87* 


2 1.7 


873 


97.5 


169 


99.1 


3J.7 


777 


467 


47 


46.3 


42,9 


/8./ 


8/, 9 


230 


88,/ 


98.8 


17.4- 


4-300.6 


34s 


79.1 


472 


4» 


476 


436 


19.4- 


St.4 


24.3 


889 


6800.2 


17.9 


01.9 


,35.2 


804 


477 


49 


488 


44.4 


TAS 


88,9 


25.5 


896 


o;.5 


/8.4 


03 Z 


36.0 


817 


48.2 


ye 


4/iK!/ 


ms.i 


6722./ 


/089,4 


4226.8 


/390.4- 


68028 


1118.9 


4304,5 


I436S 


6883./ 


1148.7 


J'/ 


i-;.4. 


459 


23.5 


89.9 


28.1 


91.1 


04.1 


19.4 


0S.9 


376 


844 


49. Z 


fz 


5?,7 


46.6 


24.8 


90.4 


29.4 


9/9 


05S 


19.9 


07.Z 


3S4 


85.7 


49.7 


Si 


5?9 


474 


2«.l 


90.8 


30.7 


92.7 


06.9 


20.4 


08.S 


39.2 


87/ 


5<S2 


S4 


SS.2 


48.) 


275 


9/.? 


3Z.O 


93.5 


08.2 


20.9 


09.8 


39.9 


es4 


50.7 


ss 


56.5 


4«.8 


Z89 


9/.8 


333 


9*2 


09.G 


21.4 


//•/ 


40.7 


897 


51.2 


St 


577 


49.6 


30.2 


923 


34.6 


95,0 


/D.9 


2/.9 


/2.4 


415 


91.1 


SI. 7 


S7 


590 


J 0.3 


3/.6 


92.8 


35.9 


95.7 


/2.2 


22.3 


137 


42,3 


92? 


52.2 


SS 


M,3 


51.1 


32.9 


93.1 


37.1 


96,5 


/3« 


22.8 


/5.0 


43.1 


937 


S^^ 


13. 


6,,6 5/.e 


34,3 


93.8 


38,4 


n^ 


M 


23.3 


/(?.? 


43.9 


9f,t 


53,2 



TAllLE II.— FUNCTIONS OF A ONIi-DEGREE CURVE 



74° 


75-° 


76° 


/ 


T 


E- 


C 


M 


T 


B 


c 


M 


r 


E 


c 


M 


43/7,6 


1444.6 


68964 


IIS3.7 


4396.S 


14914 


6976.0 


Ilff4.0 


4476.S 


1541.4 


70SS.O 


/Z/4.6 


o 


m.9 


45.4 


l7;7 


S4.3 


978 


93.7. 


77,3 


84.5 


778 


42.2 


56.4 


/5.I 


/ 


Z0.8 


46.2 


99.0 


S4.S 


99.2 


94.0 


78 h 


85.0 


79.2 


43.0 


57.7 


IS.7 


2 


21.5 


A7.0 


6900.4 


SS.S 


A+oas 


94.8 


79.9 


8S.S 


80.5 


43.9 


S9.0 


/6.Z. 


3 


zts 


47 g 


0/.7 


55.8 


01.8 


95.6 


8/.3 


86.0 


81.9 


44.7 


60.3 


16.7 


4 


24.1 


tt-6 


03.O 


565 


03.1 


S6.4 


8Z.6 


86.6 


83.Z 


4S.S 


61.6 


'72 


s 


ZSft 


49.4 


04.4 


56.9 


04.5 


973 


83.9 


87/ 


84.6 


46.3 


6Z.9 


n.7 


6 


ZiS 


SO.i 


orr 


573 


OS.S 


S8./ 


8S.Z 


|76 


85.9 


47;2 


64.2 


/SZ 


7 


29.1 


so.i 


O7.0 


578 


07.1 


98.9 


86.6 


872 


48.0 


65.6 


/8.7 


8 


29S 


SI-7 


OSft 


SB.3 


08.4 


99.7 


87.9 


88.6 


88.6 


48.8 


66.9 


19. Z 


9 


4310.7 


I4-S2.S 


6909.7 


llSS.f 


4409.8 


I500.S 


6989.Z 


II 89.1 


44899 


/549.7 


7068Z 


IZI9.8 


10 


3Zp 


53.3 


no 


59.3 


;/./ 


0/.3 


90.5 


896 


91.3 


50.5 


69.5 


Z0.3 


// 


3J.3 


sa-.i 


/2 3 


.59.9 


ft A 


0Z.[ 


9/. 8 


90.1 


92.6 


51.3 


70.8 


Z0.8 


/2 


74£ 


J49 


/3.7 


60.3 


/3.8 


02.9 


93.Z 


90.6 


940 


52./ 


72./ 


SI.3 


13 


3W 


55.7 


IfO 


60.8 


/5.; 


03.7 


94.5 


91.1 


95.3 


53.0 


7314 


Zl.g 


/4 


J72 


5K.S 


16 3 


61.3 


'6.4 


04.S 


9r.8 


91.6 


96.7 


53.9 


74.7 


223 


/S 


3«S 


573 


17.7 


61.S 


177 


05.4 


971 


9Z.I 


98.0 


54.6 


76.0 


22.8 


/6 


3».i 


SS.I 


190 


6J.' 


\9.\ 


06.2 


98.4 


92.7 


93.4 


55.5 


774 


2J.4 


/7 


41.2 


5»9 


z6.3 


«.S 


ioA 


07 O 


9S.8 


93.2 


4f00.7 


563 


78.7 


ZJ.9 


18 


4V 


59,6 


zi.b 


63.3 


21.7 


07 8 


7<70/./ 


93.7 


Ol.O 


57.1 


SOP 


».4 


/9 


4343.J 


1460^ 


69130 


I/63.B 


4423./ 


1508.6 


70024 


II94.Z 


A503fl 


\55S.0 


7081.3 


/Z24.9 


ZO 


*s-.p 


6I.Z 


243 


64.3 


24.4 


09.4 


03.7 


94.7 


04.7 


58.8 


826 


25.4 


2/ 


4e4 


6Z.0 


Z56 


64.S 


25.7 


10 Z 


05.0 


95.Z 


06.\ 


59.6 


83.9 


259 


22 


477 


Izg 


•zfo 


653 


27.0 


/lO 


064 


95.7 


07.4 


60.5 


85.Z 


26.4- 


23 


49.0 


636 


fs3 


65.8 


Z?4 


11.9 


077 


96. Z 


08.8 


6/.3 


86.5 


Z7.0 


24 


504 


64.4 


tit 


66.3 


29.7 


IZ.7 


09.0 


9«.7 


I0.{ 


62./ 


f?8 


275 


25" 


j/.r 


652 


30.9 


ec8 


3\.0 


13.5 


10.3 


9^2 


11.5 


63.0 


89./ 


Z8.0 


26 


53.0 


ee.o 


JZ.'S 


6^3 


32.4 


14.3 


//.6 


97.7 


Its 


638 


90.5 


28.5 


27 


S4.3 


66.g 


336 


67? 


33.7 


IS.] 


/Z.9 


^'A 


'4.2 


£4.6 


9'.8 


29.0 


za 


5« 


676 


34'9 


683 


3S.0 


IS.9 


/4.3 


?8.S 


IS.5 


Sirs 


93./ 


Z9.S 


29 


43SS.9 


/468.4 


63JS.2 


//68.9 


44364 


/S/6.7 


7B/5-.6 


11993 


4516.9 


1566.3 


7094.4 


/Z30.1 


30 


5».Z 


69. E 


376 


«9.? 


377 


/76 


76.9 


99.8 


I8.Z 


67:2 


95.7 


30.6 


3/ 


J96 


70 


389 


£9.8 


39.0 


18.4 


'8.Z 


;zoo.3 


19.6 


68.0 


97.0 


V.I 


32 


eo9 


7CB 


4o.t 


7«4. 


40.4 


/9.t 


I9.S 


00.8 


209 


68.8 




31.6 


33 


62 z 


71-b 


4/6 


;«.9 


41.7 


20.0 


20.9 


01.3 


22.3 


69.7 


996 


32./ 


3* 


6^:; 


/24 


4Z9 


71.4- 


43.0 


Z0.8 


22.Z 


01.8 


Z3.7 


70.5 


7I00.9 


32.6 


3S 


64S 


kz 


44v2 


713 


4.il.4 


Z/.6 


Z3.S 


02.3 


Z5.0 


7/3 


Ol.Z 


3iZ 


36 


ee.i 


74.0 


455 


71.4 


45.7 


22.S 


24.8 


02.8 


26.4 


71.Z 


03.5 


33.7 


37 


6/5 


74.8 


4i.9 


71.9 


47.0 


23.3 


26./ 


03.4 


2;;7 


"^iZ 


OAg 


34.2 


38 


eee 


7i-.6 


4S.Z 


73.4 


A8.4 


24./ 


274^ 


03.9 


29./ 


73.9 


06.2 


34.7 


39 


Ai70.l 


/476.4 


(949.5 


1173.3 


4449.7 


/S24.9 


7018.9 


(204.4 


4™,4 


1574.7 


7/075 


1235.2 


4C 


-71 A 


772 


S0.9 


74.4 


FU 


25.7 


30.1 


04.9 


3/.? 


75.5 


08.8 


35,7 


Al 


7^.7 


780 


«.2 


74.9 


52.4 


26.6 


11.4 


05,4 


33.1 


76.4 


10. 1 


36.3 


42 


74.0 


7S.» 


53.5 


7S.4 


53.7 


274 


3Z.7 


05.9 


34.5 


77.7. 


11.4- 


36.8 


43 


7S4 


7«6 


S4.S 


75.9 


55./ 


Z8.Z 


34.0 


06.4 


35.8 


78.1 


IZ.7 


37.3 


44 


76.7 


3e4 


S6.I 


764 


56.4 


Z9.0 


35.3 


06.9 


372 


78.9 


I4.0 


378 


45 


78.0 


81.2 


57S 


76.9 


S7.7 


Z9.8 


36.6 


074 


3S6 


79.7 


I5.i 


38.3 


46 


793 


SZP 


59 S 


77.4 


59.1 


30.7 


38.0 


08.0 


39.9 


80.6 


16.6 


38.8 


47 


S06 


gZ.8 


6DI 


77.9 


604 


3/.5 


39.3 


08. S 


41.3 


8'.4 


17.9 


39.4 


48 


WD 


8j'6 


61.4 


78.4 


6/.7 


32.3 


40.6 


09.0 


42.6 


82.3 


I9.Z 


39.9 


49 


A3S3.3 


1484.4 


696Z8 


1176.9 


4463./ 


/533.I 


7041.9 


IZoiS 


4544.0 


/583.I 


7/10.5 


1240.4- 


SO 


S4€> 


85.2 


64 1 


79.4 


6+4 


34.0 


43.2 


10.0 


4-5.3 


84.0 


Z/.8 


40.9 


SI 


BS9 


960 


654 


BOO 


65.8 


34.8 


44.5 


10.5 


4-67 


848 


^3.' 


41.4- 


SZ 


srij 


86.8 


66.7 


80 5 


67/ 


35.6 


45.8 


II.O 


48.1 


85.7 


24.4 


41.9 


S3 


111 


876 


680 


ei.o 


68.4 


36.4 


472 


11.5 


49.4 


86.5 


Z5.8 


42.S 


54 


884 


694 


BI.S 


69.8 




48.5 


IZ.I 


50.8 


873 


27/ 


43.0 


SS 


9I.Z 


g9.z 


707 


SiO 


7/.I 


38 1 


49.8 


IZ.6 


5l.{ 


88Z 


28.4 


43.5 


56 


92 5 


90O 


yip 


82.5 


72.5 


38.9 


51.1 


13.) 


53.5 


89.0 


Z9.7 


440 


S7 


939 


90S 


73.3 


830 


73.8 


397 


sz4 


13.6 


54.8 


89.9 


3I.O 


4-4.S 


58 


9Sf 


9'6 


747 


93.5 


7.5;2 


4(>,6 


f?7 


'4,1 


56.2 


90.7 


32.3 


45./ 


59 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


77° 


78° 


79° 


T 


E 


c 


M 


T 


E 


c 


M 


T 


E 


c 


M 





4SS76 


/59I.6 


7/33.6 


1245.6 


4639.8 


1643.0 


7211.6 


1276.9 


4723.2 


/655.8 


7ze9.o 


l30g.S 


/ 


58.9 


92.4 


J4.9 


46.1 


41.2 


43 9 


/2.9 


77.4 


24.6 


96.7 


903 


09.0 


z 


te.s 


93.3 


36 Z 


46^ 


42.5 


44:8 


I4.Z 


779 


26.0 


976 


9/6 


09.6 


3 


61.7 


94./ 


37.5 


47/ 


43.9 


4S« 
46.5 


IS.B 


7S:4 


274 


98.S 


92.9 


/O.I 


4 


63.0 


9J0 


388 


477 


45.3 


161 


79.0 


28.8 


99.4 


94.2 


10.6 


S 


6i.4 


95.8 


40.I 


482 


467 


474 


IS.O 


;9.5 


30.2 


/700.Z 


95.4 


ll.t 


£ 


6S.7 


96.7 


4 1.4 


487 


481 


482 


19.3 


SOO 


3/.6 


Ol.l 


96.7 


11.7 


7 


67.1 


975 


42.7 


492 


49.4 


49.1 


20.6 


80.5 


33.0 


02 .o 


98.0 


/Z.2 


S 


685 


99.4 


44.0 


49.7 


S«8 


500 


2/9 


8/./ 


J4.4 


02.9 


993 


,'2.8 


9 


69.8 


99.Z 


45.3 


55.3 


52.2 


50.9 


Z3.Z 


8/6 


35.8 


03.8 


7300.6 


'3.3 


lo 


457/.2 


/600.I 


7/46.6 


)250.S 


4653.6 


/65I.7 


72245 


1282.1 


47372 


1704:7 


7301.9 


/3I3.S 


II 


7Z.6 


O0.9 


479 


5/.3 


5S.0 


52.6 


258 


82.6 


386 


0S.6 


03.1 


'*-i 


11 


7i.9 


0/8 


49.2 


5-/.B 


56.4 


53.5 


27./ 


83.2 


40.0 


06.5 


04.4 


14.9 


li 


7S.3 


02 6 


50.5 


523 


S77 


54.3 


28.4 


83.7 


41.4 


D7.4 


05.7 


IS.4 


/4 


76.6 


03.5 


51.8 


52.9 


59/ 


55.2 


Z9.7 


84.2 


4t.9 


08.3 


07 


15.9. 


IS 


7go 


043 


53.1 


.y3.4 


60S 


56.1 


3I.O 


84.8 


44.Z 


09.2 


08.3 


16.5 


K> 


784 


05.2 


54.4' 


Si.") 


6/.9 


S7.0 


32.3 


85.3 


456 


lo.l 


03.6 


I7.0 


n 


90.7 


06.0 


S5.7 


S4.4 


63.3 


S7.8 


33.6 


8S.S 


47 


II.O 


/0.9 


\7.5 


IS 


ez.i 


06.9 


S7.0 


54.9 


647 


SS.7 


34.9 


86.3 


48.4 


11-9 


'2.1 


'8.1 


19 


83.5 


077 


58.3 


53:5 


66.1 


59.6 


36.2 


8fc9 


49.8 


IZS 


13.4 


IS.6 


20 


45S4.8 


/608.6 


7/S9.(, 


/256.0 


4667* 


1660.5 


72374 


(2874 


47S-I.Z 


17/3.7 


7.?'4.7 


131 9.1 


21 


86.Z 


09.4 


60.9 


56.5 


68.8 


6/. 3 


.?8.7 


S7.9 


52.6 


14.6 


'6.0 


'9.7 


2i 


876 


/0.3 


62.2 


^■7.0 


70.2 


62.2 


40D 


SB.4 


54.0 


IS.S 


'73 


20.2 


Z3 


88.9 


ll.l 


63.5 


575 


7A6 


63.1 


41.3 


89.0 


55.4 


16.4- 


/8.6 


20 7 


Z* 


90.3 


IZ.O 


£4.8 


58.1 


7^.0 


64.0 


AZ.6 


89. S 


56.8 


17.3 


/98 


2/. 3 


25 


91.7 


12.9 


66.1 


5S.6 


74.4 


649 


43.9 


90.0 


59.3 


18.2 


21.1 


2/. 8 


26 


93.1 


13.7 


e^'* 


59.) 


75:8 


65.7 


4-5.2 


90. S 


597 


19.1 


22.4 


22.3 


27 


94.4 


14.6 


68.7 


59.6 


772 


66.6 


46.5 


2" 


6T.I 


20.0 


23.7 


229 


Z8 


958 


IS 4 


rao 


60.1 


7e.s 


675 


478 


9/6 


62.5 


209 


Z5.0 


23.4 


Z9 


97 Z 


/6.3 


71.3 


60.7 


79.9 


68.4 


49./ 


«.l 


639 


21.8 


262 


23.9 


30 


*59?S 


)6;7./ 


7/72.6 


)26/.2 


4<8/.3 


/669.Z 


7250.4 


IZ91.7 


47C5.3 


1722.7 


73ZrS 


'324.5 


31 


919 


/8.0 


73.9 


6/.7 


'827 


70./ 


51.7 


93.2 


66.7 


23.6 


288 


250 


3? 


460/. 3 


/89 


7S.t 


62.2 


84./ 


7/.0 


52.9 


. 93.7 


68.1 


245 


30.1 


Z55 


33 


0!j6 


/9.r 


76.5 


62.8 


85.5 


7/9 


54.2 


94.2 


695 


25.4 


31.4 


26.1 


34 


04.O 


206 


77.S 


63.3 


86.9 


72.8 


5S.S 


9f.8 


70.9 


26.3 


32.6 


26.6 


35 


05.4 


2/.4 


79.1 


63.8 


is.i 


73.6 


S62 


9i3 


72.4 


272 


33.9 


27/ 


?6 


06.8 


223 


80.4 


64..3 


tin 


74.5 


S8.I. 


9s:.g 


738 


28.1 


352 


277 


J7 


08.1 


23.2 


81.7 


64.8 


9/./ 


75:4 


59.4 


96.3 


7^2 


29.0 


36.S 


es.t 


39 


ci.S 


24.0 


2i.O 


65.4 


2^* 


76.3 


60.7 


96.9 


76.6 


29.9 


378 


28.7 


39 


10.9 


249 


84.3 


65.9 


93.8 


77.Z 


_M.O 


9/4 


78.0 


.308 


39.1 


293 


4« 


4612.2 


)6zS.7 


7/8S'.6 


1266.4 


46952 


1678.1 


7263.3 


/2979 


477^.4 


I7J/.7 


7340.3 


1329.8 


% 


13.6 


26.6 


86.9 


£6.9 


96.6 


78.9 


64.5 


98.5 


808 


32.6 


AI.6 


30.3 


42 


IS.O 


27S 


88.2 


675 


990, 


79.8 


65.8 


99.0 


82.2 


33.5 


42.9 


30.9 


43 


It4 


28.3 


89.S 


68.0 


99.4 


80.7 


67/ 


99. S 


83.7 


34.4 


442 


31.4 


44 


17.7 


29.2 


90.B 


IS8.5 


4700.8 


8/6 


68.4 


/300.0 




^5.^ 


454 


31.$ 


45 


n.\ 


30.0 


92./ 


69.0 


02.2 


82.5 


69.7 


00.6 


86> 


36.2 


46.7 


32.5 


31 


20.5 


30.9 


93.4 


69.5 


03.6 


93.4 


7I.O 


01. 1 


879 


37.1 


480 


33.0 


47 


^l.9 


3/.8 


94.7 


70.1 


OS.O 


84.2 


72.3 


0I.(, 


89.3 


380 


49.3 


33 S 


48 


23.2 


32.6 


96.0 


70.6 


064 


85:/ 


73.6 


02.2 


90.7 


389 


50.6 


34.1 


49 


246 


33:s 


973 


71.1 


07S 


860 


74.9 


02.7 


92./ 


J99 


51.8 


34.6 


SO 


4626.0 


/634.4 


7/98.6 


/27/.6 


4709.Z 


/ 686.9 


7276./ 


1303.2 


4793.6 


/740.g 


7353. \ 


)385./ 


5/ 


27.4 


35.Z 


99.9 


72.2 


lO.i 


878 


774 


037 


95.0 


4/.7 


5-4.4 


357 


52 


28.8 


36.1 


7Z0/.2 


72.7 


IZO 


88.7 


7S.7 


04.3 


964 


42.6 


55.7 


36.2 


« 


3o.l 


3 70 


02 5 


7/2 


13.4 


89.6 


So.o 


04.8 


978 


435 


57.0 


36.7 


5-4 


■3I.S 


378 


03.8 


737 


/4.g 


90 5 


Si. 3 


05.3 


99.2 


.444 


58.2 


373 


5J 


32 9 


^8.7 


05.I 


74.} 


'6.2 


9/.3 


82.C 


OS.-i 


4800.7 


A5.3 


59S 


378 


S'fc 


343 


396 


064 


7fS 


/76 


911 


83.9 


06.4 


OJ.I 


46.2 


608 


383 


57 


356 


A04 


077 


7S.-3 


I9.0 


93.1 


85.2 


06.9 


035 


471 


62.1 


389 


5« 


37.0 


41.3 


09.0 


75.S 


20.4 


9A-.0 


86.4 


07.4 


049 


48.1 


63.3 


394 


5? 


Um 


4zZ 


/0.3 


70.4. 


fX2. 


949 


87 7 


08.0 


06.3 


49.P 


64.6 


39,? 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



80° 


e\° 1 


8Z° 


/ 


r 


E 


C 


M 


T 


E 


c 


IVI 


T 


E 


c 


M 


4?07:7 


1749.9 


73*5:9 


I340.S 


4893 6 


/8os:3 


7442.2 


)372S 


49?0,7 


(862.2 


7S/S.O 


14054 





09.2 


SOS 


67.2 


4./.0 


950 


06 3 


43.5 


73,3 


?2,2 


632 


19. Z 


06,0 


( 


106 


SI.7 


6»S 


4-/.& 


96 5 


072 


44.8 


73.9 


836 


64./ 


20.5 


06,5 


2 


li.o 


52.6 


69.7 


4.a.i 


979 


08 / 


460 


74.4 


85-/ 


65./ 


2/.8 


07/ 


3 


13* 


53.5 


7/.0 


42.6 


994 


09./ 


473 


7S.0 


96f. 


66,1 


Z3o 


076 


4 


1*3 


54 .4 


7^.3 


4i.i 


4900.8 


10,0 


48,6 


7s:e 


880 


67.0 


24.3 


0«.2 


J 


l&.f 


SS4- 


73.6 


43 7 


02.2 


110 


49,8 


76.0 


89. s 


68,0 


255 


08,7 


6 


177 


56.3 


7'^.S 


44 1 


03.7 


119 


Sl,l 


7B,6 


91.0 


68,9 


26.8 


09,3 


7 


n.i 


57Z 


76.1 


44S 


05/ 


12.8 


S2.4 


7,7/ 


924 


699 


28,0 


03.8 


8 


20. r 


SSI 


77.4 


453 


06.6 


13.8 


53.6 


777 


939 


709 


29,3 


10.4 


9 


A-Sizo 


I7S9.0 


737S7 


134S.8 


490R0 


18147 


7*549 


/3782 


4.99S.4 


187/8 


7SiaS 


14/0.9 


10 


ii* 


S9.9 


79.9 


464 


09 i 


15.7 


56.2 


787 


9bS 


72,8 


31.8 


11.4 


// 


248 


603 


91. Z 


46 9 


109 


16.6 


574 


79.3 


98.3 


738 


33, ( 


Ito 


It 


Zfc.J 


CIS 


8S.5 


47 5 


/24 


17.5 


58.7 


79.8 


99,8 


747 


34.3 


/Z.5 


13 


ziy 


62.7 


83.8 


48.0 


13.8 


18.5 


600 


80.4 


500/2 


7f.7 


3S:6 


/}.! 


/4 


2S.I 


63.6 


W.0 


485 


IS.z. 


19.4 


6r.2 


80.9 


02 7 


76.7 


368 


/3.(, 


IS 


30.5 


64;5 


86.3 


49.1 


167 


Z0 4 


625 


81.5 


(J4.2 


776 


38 ( 


14 Z 


16 


319 


€5.4 


^76 


49.6 


18.1 


Z-I.i 


637 


82,0 


056 


78 1, 


393 


/4.7 


17 


334 


«6.4 


S»9 


SOI 


19.6 


22 3 


65.0 


825 


07\ 


796 


40.6 


/i.i 


/g 


3*.S 


67.3 


90./ 


50.7 


2I.O 


23. Z 


66.3 


83.1 


08.6 


80. S 


4/8 


15.8 


/9 


4«36.t 


'7I6S.E 


7i9/.4 


135/. 2 


4922 S 


lgZ4 1 


74675 


/J83.6 


JO/0,0 


mgi.s 


75V3.I 


14/6.4 


to 


3;?6 


69./ 


91.7 


5/.9 


239 


z.5.1 


68.y 


84.1 


11.5 


82,5 


44.4 


/6.9 


Zl 


J9./ 


70.I 


939 


sz.-} 


25.4 


26 


70.1 


847 


n.o 


83,4 


45.6 


175 


zz 


40. S 


71.0 


SS.t 


52.8 


26.8 


27 


71.3 


8S.3 


14.5 


84,4 


469 


/8.0 


23 


41.9 


71-9 


96. J 


53 4 


ZS.3 


279 


72.6 


85.8 


159 


8J.4 


48 ( 


/g6 


24 


43.4 


71.S 


979 


53 9 


29.7 


ZM 


739 


86.3 


17.4 


F6.3 


494 


19.1 


25 


44.8 


73,7 


99.0 


.54.4 


3/.2 


S98 


79.1 


86.9 


18.9 


87 3 


5«6 


/97 


26 


44Z 


7'1.7 


7400.3 


55.0 


32.6 


30.8 


764 


874 


Z0.3 


88.3 


SI.9 


20.2 


Z7 


4.?6 


7S.6 


il/.6 


555 


34./ 


31.7 


77.6 


^.0 


2 IS 


89.1 


53.1 


2RS 


28 


49. r 


76.S 


02.9 


56./ 


3i?5 


32.6 


78.9 


88.S 


Z3.3 


90.Z 


544 


21.3 


29 


4W0.5 


1777.4 


740A..\ 


(356. 6 


4.9J70 


/S3l6 


74Sd,Z 


1389.1 


»24.8 


189 1.Z 


75556 


1421.9 


JO 


s;.9 


7g.'h 


0S4 


57' 


?8.4 


34.5 


8/4 


896 


Z6,2 


92.2 


56.9 


22.4 


31 


53A 


79. J 


06.7 


577 


39.9 


3S.5 


82,7 


90 .7 


277 


93. ( 


58.1 


2 3.0 


32 


i4g 


so.z 


079 


58.Z 


4/3 


36.4 


84,0 


90.7 


29, Z 


94. ( 


594 


23.5 


33 


J62 


81.1 


09 2 


58.7 


42.8 


374 


85,2 


9/,2 


30.7 


9S.I 


60.7 


Z4.I 


34 


57.7 


Sl.l 


lO.S 


S9.3 


44.2 


38.3 


86.5 


9'. 8 


32./ 


96.1 


6(9 


24,6 


35 


59.1 


Si.o 


IIS 


59.8 


43.7 


393 


877 


91.3 


3J.6 


97.0 


632 


252 


36 


6o.r 


83.9 


(3.0 


60,4 


472 


402 


890 


92,9 


35.1 


98. 


644 


25.7 


37 


6Z.0 


S4..8 


/4.3 


60.9 


4«.6 


41.2 


90.3 


93,4 


36.6 


99.0 


65.7 


26.3 


3» 


63.4 


Sf.S 


/S.6 


61.4 


50.I 


42.1 


9/5 


94,0 


38.1 


I900.O 


66.9 


26.8 


39 


4<6il:8 


1786.7 


74/6.S 


1362 .0 


495/5 


1843,1 


74928 


I394S 


50395 


1900.9 


7«8.Z 


/<I274 


4o 


££.9 


^7.b 


18.1 


625 


S3.0 


44.0 


94.1 


9S.I 


Al.O 


01.9 


69.4 


279 


41 


677 


88. (, 


19 4 


63.1 


S4.4 


45.0 


953 


956 


425 


02.9 


70.7 


28 5 


AZ 


69.( 


89. s 


20,7 


63.6 


55.9 


46.0 


96,6 


96,' 


44.0 


03.9 


7/9 


29.0 


43 


70.6 


^0.4- 


Z/.9 


64.1 


573 


46.9 


979 


96.7 


45,4 


048 


73Z 


E9,6 


44 


7^.o 


91.} 


23.2 


64.7 


59S 


479 


99,1 


972 


46,9 


OS. 8 


744 


30/ 


45 


73.4 


92.3 


24 5 


63.2 


60.3 


48.8 


^5»o,4 


978 


484 


06.8 


7Ji7 


30.7 


46 


749 


53.2 


ZJ.7 


65 8 


6/7 


49.8 


0/6 


9X3 


49,9 


07. 8 


76,9 


31,2 


47 


76.3 


94/ 


270 


66.? 


63.2 


507 


02,'J 


98 9 


5/4 


08.7 


78.2 


3/8 


48 


yrg 


9S,I 


ZS.3 


66.8 


S« 


SI. 7 


04,1 


99.4 


52,8 


09 7 


73.4 


3?. 3 


49 


4»79.z 


)796.0 


7419. S 


13674 


49661 


/852.6 


75»S:4 


I4O0.0 


50543 


/9/0.7 


7S807 


(432.9 


50 


»P.6 


96.9 


'30.8 


67.9 


676 


53,6 


066 


00 5 


Ss.g 


117 


8(9 


33.4 


51 


9i.\ 


979 


32.. 1 


68.5 


690 


5-4.5 


0^9 


01. \ 


57.3 


/2.7 


93 2 


340 


52 


93 S 


98.8 


33.3 


69.0 


705 


55.5 


092 


0/.6 


S8.e 


13.7 


84.4 


34.5 


53 


g4.9 


99.7 


34.6 


69.5 


7/.9 


36.5 


10.4 


02,1 


60,3 


14.6 


»5,7 


35. 1 


54 


56.4 


;800.7 


35.9 


70.1 


7i4 


574 


11-7 


02,7 


6(7 


15.6 


86.9 


35.6 


55 


87g 


0/6 


37/ 


70.6 


74^ 


584 


12.9 


03.2 


63.2 


/6.6 


88.2 


36, z 


£6 


89.3 


02.f 


384 


fl.Z 


76.3 


59 3 


I4.Z 


03,8 


64.7 


17.6 


99,4 


36.7 


57 


90.7 


OJ.S 


397 


71.7 


77.8 


60.3 


155 


04 3 


C6i 


786 


90 7 


373 


S-8 


92.1 


04.4 


4/.0 


7Z,2 


791. 


6'-? 


'e.7 


049 


677 


19,6 


0/? 


J78 


13. 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


830 1 


8A° 1 


85° 


T 


E 


c 


M 


T 


E 


c 


M 


T 


E 


C 1 


M 


o 


J069.2 


1920.5 


7f9}.^ 


(438.4 


5f59.0 


/98IP.4 


7667.8 


/47(.7 


5250,3 


■20417 


7TH.8 


5053 


1 


70.7 


21.5 


9A.A 


38.9 


60.S 


8(.4 


69.0 


72.2 


5/,8 


42.7 


43.0 


059 


2 


72.1 


ZZ.5 


95.7 


395 


62.0 


Sz^ 


702 


72,8 


53.3 


438 


44.2 


Of 4 


3 


7J.6 


2 IS 


96.9 


40.1 


63.5 


S3.4 


7/.'5 


7/4 


54,9 


448 


4S.S 


070 


4 


7J./ 


24.5 


98.2 


40.6 


65.0 


844 


7^.7 


7/.9 


564 


4E.9 


467 


076 


S 


7«,6 


Z5.5 


99.4. 


412 


66.6 


Sf.4 


74.0 


7<!5 


J79 


46.9 


479 


08. ( 


6 


78.1 


2U 


7600.i 


4(.7 


68.1 


864 


75.2 


7.5:0 


59.5 


479 


49.2 


0S.7 


7 


79.6 


274 


01.9 


42.3 


694 


874 


764 


75.6 


61.0 


490 


S0.4 


09.3 


s 


8).( 


28.4 


03.1 


42.? 


71.1 


88.4 


777 


7S2 


62.5 


50.0 


5/.6 


09.8 


9 


82.6 


Z9.4 


oa.i^ 


43.4 


72.6 


89.5 


78.9 


76.7 


£■4.1 


51.1 


52.8 


10.4 


10 


50S*.o 


I930.4- 


760S.6 


lAiH.^ 


5/74./ 


}<}90.S 


7iSO.I 


/4773 


526516 


2052.1 


77J4.; 


(5/0.9 


II 


8SS 


3/4 


06.9 


445 


75-. 6 


9(.S 


81.4 


778 


67/ 


53./ 


55.3 


((.5 


IZ 


870 


32.* 


Og.( 


AS.O 


77/ 


92.5 


8Z6 


7«4 


68.7 


542 


.56.5 


n.i 


13 


88.S 


33.4 


09.4 


45.6 


78.7 


93.5 


83.9 


78.9 


70,2 


55.2. 


57.8 


12.6 


It 


90.0 


34.4 


I0.(. 


46.1 


8«.2 


94.5 


S5.I 


7SI.5 


7I.S 


-56.? 


59.0 


I3.Z 


IS 


9I.S 


35.4 


11.9 


4t.7 


8/.7 


95.5 


863 


80.1 


73.3 


*2' 


60.2 


(18 


16 


93.0 


36.3 


/}.l 


472 


83: Z 


96,6 


g76 


g(X6 


74.8 


58.3 


6/.4 


(4.3 


ir 


9*.S 


37.3 


(4.4 


47 8 


84.7 


976 


88.8 


SI.Z 


7<!.4 


S9.4 


62.7 


14.9 


18 


96/> 


38.1 


IS.6 


48.4 


86.2 


98.6 


90.0 


81.7 


779 


60.4 


63.9 


15.5 


'3 


97.5 


39.3 


/6.9 


48.9 


877 


99.6 


91.1 


82,3 


795 


61.5 


65./ 


(6.0 


zo 


J099.0 


/940.3 


76/8./ 


/449.5 


5/89,3 


2000.6 


769Z.S 


14829 


5^8 1.0 


2062.5 


7766.3 


15(6.6 


2/ 


SlooA 


41.3 


19.3 


SOP 


90.8 


0(.7 


93.7 


83.4 


82.5 


63.6 


676 


(72. 


2Z 


OI.9 


■42:3 


20.6 


SO.b 


92.3 


02.7 


950 


84.0 


84.\ 


64 J6 


68.8 


T , 


23 


OIA 


4J.3 


Zl.g 


Sl.l 


93.8 


03.7 


96.2 


845 


85.6 


65.7 


70.0 


'«! 


Z* 


04.9 


H.3 


23./ 


SI.7 


93:3 


04.7 


974 


85/ 


872 


66.7 


71. Z 


(8.8 


IS 


06.4 


45.3 


24.3 


5Z.Z 


96.8 


057 


98.7 


85.7 


88.7 


677 


72 5 


(9.4 


zt 


079 


467 


25.6 


52.8 


98.4 


06.8 


9?.9 


g6.Z 


90,3 


68.8 


73.7 


20.0 


27 


09.4 


47 3 


26.8 


J-3.3 


99.9 


07 8 


770I. 2 


86.8 


91.8 


69.8 


74.9 


20.5 


29 


W.9 


4g3 


28./ 


53.9 


520/. 4 


08.8 


eZ.4 


87.3 


93.3 


70.9 


76.1 


21.1 


29 


/Z.4 


49.3 


Z9.} 


SA.4 


02.9 


i!>9.8 


03.6 


87.9 


94.9 


7/9 


77.4 


2/.7 


30 


5/J3.9 


(350.3 


7630.5" 


(455.0 


5204.4 


20/0.8 


771M.9 


/488.5 


5296.4 


20730 


7778.6 


JS2Z.2 


3/ 


IJ-.4 


Sl.Z 


J/.? 


55.6 


06.0 


//.9 


06.( 


89.0 


98.0 


74.0 


79.8 


22.8 


3i 


(69 


5Z.2 


33.0 


56,/ 


Ors 


/2.9 


073 


85.6 


995 


7S.I 


8(.0 


234 


33 


'9.4 


JJ» 


J4.3 


56.7 


09.0 


(3.9 


08.6 


901 


S30I.I 


76.1 


82.3 


23.9 


3A 


/9.9 


sl.z 


355 


572 


10.5 


/4.9 


09 S 


90.7 


02.6 


772 


83.5 


24.5 


3S 


2 (.4 


5S.Z 


36.8 


578 


(Z.I 


/6.0 


ll.o 


9l.i 


04.2 


7«2 


84.7 


25./ 


?6 


2Z.9 


5&2 


3R<5 


58.3 


/3.6 


/70 


IZ.i 


91.8 


05.7 


7«3 


85.9 


25.6 


J7 


24.4 


572 


39.2 


58.9 


/5./ 


/8.0 


(3.5 


914- 


073 


80.3 


87/ 


26.2 


SB 


259 


J82 


40.5 


59.4 


/6.6 


190 


(4.7 


9Z.9 


08JS 


8(.4 


984 


268 


39 


274 


S9.2 


41.7 


60.0 


/R2 


20./ 


15.9 


93.5 


10.4 


824 


896 


Z7J 


*o 


5/289 


(960. Z 


7B43.0 


/460.6 


52(9.7 


202(.l 


7717.2. 


(494. 1 


VII.9 


20«.S 


77908 


15279 


>»/ 


Jo.4 


61. Z 


44.2 


6 /.I 


Z/.Z 


22.1 


18. t. 


94,6 


13.5 


84.6 


92 .0 


285 


4« 


J/.9 


62.2 


45.4- 


6/.7 


22.7 


23.1 


19.6 


95,2 


IS.o 


8^.6 


93.3 


290 


■♦3 


33.4 


fe3.2 


46.7 


£2.2 


243 


24,2 


20.9 


958 


16.6 


86.7 


»AS 


29 6 


*A 


34.9 


6*2 


47.9 


62.8 


ZS3 


25.2 


22.1 


96,3 


IB.I 


877 


l^^ 


30,'2 


AS 


364 


653 


MZ 


63.3 


273 


26.2 


23.3 


969 


(9.7 


W.8 


96.9 


30.7 


At 


J79 


66.3 


SO.A 


63.9 


MS 


273 


Z4.6 


974 


2/.2 


89.8 


98./ 


3/. 3 


A-1 


«.4 


67 J 


SI.7 


64.4 


30.a 


28.3 


25.8 


98.0 


ZZS 


90.9 


99.4 


31.9 


AS 


40.9 


6J.3 


5Z.9 


65.0 


31.9 


29 3 


270 


98,6 


24.3 


91.9 


7*00.6 


32.4 


A3 


4J.4 


«9.3 


S4,l 


656 


334 


30.3 


28.3 


99,/ 


259 


93.0 


oi.g 


33.0 


SO 


5(43.9 


(970.3 


7«55.4 


/4<6.l 


SE34.9 


203/.4 


77^9.5 


/4-99.7 


5327.4 


Z094.I 


7803.0 


)S33,6 


SI 


4r.4 


71. 3 


56.6 


667 


36 5 


32.4 


307 


/500.2 


Z9.0 


.95.1 


04.Z 


34,/ 


SZ 


46.9 


72.3 


579 


672 


38.0 


314 


32J0 


00,8 


30.S 


"96.2 


OSS 


34,7 


« 


48.4 


73.3 


59./ 


<7 8 


39.5 


34 5 


33.2 


0(.4 


32.1 


972 


06.7 


35,3 


S* 


50.0 


74. J 


603 


68.3 


4/.I 


3S.S 


344 


0/.9 


33.6 


98.3 


079 


3S.8 


SS 


51.5 


7S.3 


6/6 


68 9 


426 


36.5 


35.6 


02. S 


35.2 


99.4 


09; 


36.4 


5(, 


530 


76.3 


62.? 


69 5 


44 1 


376 


36,9 


03./ 


36.8 


2/00.4 


/OS 


370 


57 


sis 


77.3 


64./ 


70.0 


45.7 


386 


38,1 


036 


38.3 


0(.5 


11.6 


37 5 


5B 


S60 


7S.3 


6S.3 


70.6 


472 


396 


39.3 


04.2 


39.9 


02.5 


(2.8 


38/ 


f? 


57.5 


79,3 


«6E 


71,1 


48.7 


Ao.7 


4«.6 


04.7 


4/4- 


03.6 


/4.0 


.3».7l 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 
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37° 
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T 
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C 


M 


T 


E 


c 


M 


T 


B 


C 


M 


SJ^l.o 


zioay 


rs'/f2 


)H9.2 


S437.Z 


Z/69.2 


79S8.1 


1573.5 


5533.1 


Z235S 


7960.i 


/608,l 


o 


44.S 


osy 


/6.4 


39.8 


JSS 


70.3 


89 3 


74./ 


34.7 


36,6 


61.5 


08 T 


1 


146.1 


Ob? 


/7.7 


40.4 


Ao.4 


7/,4 


90S 


74,7 


36.3 


377 


627 


09 Z 


2 


47.7 


07.S 


13.9 


4*.0 


42 .o 


72.5 


9/.7 


75.2 


379 


389 


63,9 


09.8 


3 


A%Z 


08.9 


20./ 


4/.f 


43.6 


73,6 


92.9 


758 


395 


4o.O 


6S.I 


10 4 


4 


So.S 


10.0 


2/.3 


42./ 


45.2 


74.7 


94./ 


76.4 


41. 1 


4/./ 


66,3 


II.O 


S 


St.i 


110 


^^.5 


42.7 


46 7 


7S.S 


953 


77.0 


42.7 


42.2 


67 5 


11.6 


6 


sm 


a.i 


23.8 


43.1 


43.3 


76.9 


%S 


77.5 


44. J 


433 


687 


n.i 


7 


sss 


13 ■■^ 


Z5.0 


43.8 


499 


78.0 


977 


78/ 


46.0 


44.S 


699 


IZ.7 


8 


S7.e 


/4.2 


26.2 


44.4 


5/.S 


79.1 


98.9 


78,7 


476 


45.6 


7/./ 


13.3 


9 


S3Sg(, 


Z\I5.3 


79274 


/5449 


5453.1 


Z/90.Z 


790O.{ 


/579.3 


55492 


S246.7 


7972,3 


I6IS.9 


/o 


60.1 


Ib.t^ 


29.6 


455 


54.7 


S/.3 


01.4 


79,8 


50.8 


47? 


7J.5 


14.5 


// 


61.7 


17. A 


Z9.» 


46./ 


56.3 


824- 


02 6 


80,4 


^^4 


49.0 


74,7 


15.0 


/2 


63.3 


/9.S 


31.1 


46,6 


579 


83.4 


03.8 


8)0 


54.0 


so.\ 


7i:9 


lt.6 


13 


64.8 


I9.(, 


?Z3 


472 


595 


84.5 


os:o 


81.5 


55.7 


r/.2 


77.1 


16.1. 


14 


£64 


to. 6 


5 J. 5 


47.8 


6/.0 


856 


Bi.Z 


82,/ 


5?i 


52.3 


78.3 


16.8 


IS 


6$.0 


ZI.7 


^4.7 


48.4 


, 626 


86.7 


07.4 


82,7 


589 


53.5 


79.5 


17.4 


16 


«.5 


2t.9 


35.9 


49.9 


64.2 


878 


08.6 


83.3 


60.5 


54.6 


80.7 


17.9 


17 


7/./ 


23.9 


37.1 


49.5 


65.8 


Zi.') 


09.8 


8J8 


62.1 


557 


81-9 


IS.5 


IS 


72.7 


!».9 


28.4 


50.1 


674 


90.0 


II.O 


84,4 


63.7 


56.8 


830 


19.1 


19 


5374.Z 


2(260 


79396 


ISSOf, 


5469.0 


2/9/./ 


79IZ.Z 


/ra5,o 


55654 


22SS.0 


7984.Z 


1619.7 


20 


7S.S 


27/ 


40.9 


SI.Z 


70.6 


9z,2 


ld.4 


83:6 


67.0 


S9.I 


85.4 


20.3 


2/ 


774- 


28.1 


4zp 


5/8 


72.2 


33,3 


I4<h 


86. \ 


68.6 


60.2 


86,6 


20.8 


22 


78^ 


29.2 


43.Z 


52.3 


7J.8 


94.4 


IS-J8 


8e.7 


70. t 


6/.4 


878 


2/.4 


23 


go.5 


30.3 


444 


52.9 


7S.4 


955 


n.o 


87.3 


71.8 


62,5 


89,o 


22.0 


Z4 


Si.l 


31.4 


4S.6 


535 


77.0 


96.6 


/8.Z 


87 9 


73.5 


63,6 


90.e 


22.6 


ZS 


8J.6 


31.4 


469 


54/ 


78.6 


977 


19.4 


88.4 


7S.I 


64,8 


914 


23.2 


26 


?S.2 


33. S 


48/ 


54.6 


30,2 


98.8 


20.6 


89.0 


76,7 


65,9 


92,6 


23.7 


27 


S6S 


34.6 


49.3 


55.2 


8/.8 


99.9 


2/. 8 


89.6 


78.3 


670 


93.8 


i^.3 


?? 


ea.3 


3S.7 


SO.S 


558 


83,4 


iZOI.I 


23./ 


9o.Z 


80.0 


68,/ 


95.0 


24.9 


Z9 


5389.9 


ZI3S.7 


ygsi.y 


/556.3 


5484* 


2202.2 


7924.3 


1590.8 


SS8I.6 


2269,3 


7996Z 


/625J- 


30 


9/ .5 


37.8 


SZ9 


56.9 


86.5 


o3,3 


ZS.S 


91.3 


83.Z 


70.4 


97.4 


26.1 


31 


93.) 


389 


54.1 


575 


88,1 


04,4 


26.7 


91.9 


84S 


71.5 


986 


26.7 


32 


94.6 


A<i.o 


SS4 


58.1 


89,7 


05.S 


279 


92S 


86 5 


727 


99.8 


27 2 


33 


96.2 


41.0 


56.6 


58.6 


91.? 


06.6 


29/ 


9j:i 


88.1 


73,8 


800/.O 


278 


34 


97.» 


42 1 


S7g 


59.2 


92.9 


077 


30.3 


93.6 


89.1 


7f.o 


02.2 


28.4 


35- 


993 


4-J.2 


59 


59.8 


945 


08.8 


3I.S 


942 


91.3 


76.1 


034 


290 


36 


5400.9 


44.3 


«e.2 


60.3 


96.1 


09.9 


3zy 


94,8 


93.0 


77.1 


04.5 


29.6 


37 


OiS 


4y.4 


6/.4 


60.9 


977 


II.O 


93.9 


95,4 


946 


78.4 


057 


30/ 


38 


04.1 


4i.4 


62.6 


6/5 


99.3 


/z./ 


3S.I 


95.9 


96.2 


79.5 


06.9 


30.7 


39 


MOJfe 


2/475 


7^638 


/562.I 


S5009 


Z2/3.2 


7936.3 


15965 


55978 


2280.6 


8008/ 


1631.3 


4o 


07Z 


48. e 


65.1 


62.C 


02:S 


/4.3 


375 


97/ 


995 


8/g 


093 


31.9 


4-1 


(JRg 


49 7 


66.3 


63.2 


04.1 


/5.4 


38.7 


977 


SBO/./ 


82 9 


lo.s 


3Z.5 


42 


;o.4 


50.8 


675 


63,8 


05.7 


/65 


399 


98,3 


02.7 


841 


11.7 


33.1 


43 


vzo 


SI. 9 


68.7 


64.3 


073 


/77 


4/.I 


98.8 


044 


85,2 


IZ.9 


336 


44 


/i.5 


Si. 9 


69.9 


649 


09 o 


/R8 


42.3 


994 


oe.o 


86.3 


I4-.I 


34. Z 


45 


IS.I 


54.0 


71.1 


655 


10.6 


/9.9 


43.5 


/600.0 


076 


875 


15.3 


34.8 


46 


16.7 


fS.I 


72.' 


66./ 


IZ.Z 


21.0 


4-4..7 


00.6 


09.3 


88.6 


16.5 


3S.4 


47 


IS.3 


rt.Z 


73.S 


6^6 


I3.S 


22.1 


A5:9 


o/.r 


/0.9 


89.8 


17.7 


36.0 


48 


I9.S 


S7.3 


74.8 


672 


15.4 


23.2 


47/ 


01,7 


/2.S 


90.9 


IBS 


366 


49 


5*2i.4 


ZI5?A 


7876 .o 


IS67.» 


5517.0 


2224:3 


7948.3 


/60Z.3 


56/4.2 


2292.0 


gOZo.o 


/637/ 


5-0 


ij.o 


S9.4 


77Z 


68,3 


18.6 


855 


49.5 


02,9 


/5.g 


93.2 


2/.2 


377 


51 


14.6 


60.5 


78.4 


68.9 


20.2 


26.6 


50.7 


03.5 


/74 


943 


224 


38.3 


52 


Z6.1 


61.6 


79.6 


69.5 


Z/.8 


277 


51.9 


04-O 


/9./ 


955 


ze.6 


38.9 


53 


277 


62.7 


80.8 


70.1 


Z3.4 


28.8 


53.1 


04.6 


20.7 


96.6 


24.8 


39 5 


54 


J9.J 


63.8 


82.0 


70.6 


25.0 


i9.9 


54.3 


05. Z 


22 3 


978 


26,0 


*o.l 


S5 


30 9 


64.9 


83.2 


71.1 


26.6 


3/.0 


555 


058 


24.0 


989 


272 


40,6 


56 


3^S 


ee.o 


S4.4 


71.8 


282 


32.1 


56.7 


06.3 


25.6 


2300.1 


28.4 


4/, 2 


57 


?4.( 


67/ 


85.6 


72.4 


29,8 


33.3 


S7.9 


06.9 


272 


0/2 


Z96 


4/. 8 


58 


35.7 


eg.) 


86.9 


7^,9 


3/4 


34,4 


59.1 


075 


2S9 


P2.4 


30,7 


4z,<t 


59 



48 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 
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?9° 


90° 


910 


T 


E 


c 


M 


T 


E 


c 


M 


T 


E 


c 


^A 


o 


SCiaS 


2303.5 


8031.9 


I543.0 


S7£97 


Z173.3 


8/02.9 


167^.2 


5830.S 


2444.9 


8/7^.4 


/7/3.7 


1 


32.Z 


04.7 


33.1 


43.6 


31.3 


74,5 


04.\ 


78.8 


32.2 


462 


74.5 


14.3 


z 


33.8 


oi;8 


34.3 


44./ 


33.0 


757 


05.3 


79.4 


33.9 


474 


7S.7 


14.9 


3 


3W 


06.9 


35.5 


44.7 


34.7 


76.S 


06.5 


79.9 


356 


48.6 


76.9 


IS.S 


4- 


37.1 


08.1 


36.T 


45.3 


36.3 


78.0 


077 


80.5 


373 


49.8 


78.0 


16.1 


S 


3S.r 


09.E 


379 


45.9 


3S.0 


79.Z 


OS.S 


81.1 


39.0 


SI.O 


792 


16.7 


6 


403 


10.4 


3a/ 


46.5 


39.7 


80.4- 


10.0 


8I.7 


40.7 


52.2 


B0.4 


17.3 


7 


42.0 


ri.6 


40:2 


47/ 


4-1.3 


81.6 


ll.z 


82.3 


424 


534 


81.5 


17.8 


8 


4il6 


\Z.7 


41.4 


477 


43.0 


827 


IZ4 


829 


441 


54.6 


8ZJ 


'i* 


9 


4i3 


13.9 


446 


49.Z 


447 


S3.9 


13.5 


sas 


458 


55.9 


83.9 


19.0 


lo 


56*6.9 


ZilS.O 
)6.Z 


8043.8 


/6*89 


S746.3 


2385/ 


81147 


/684./ 


SS47.S 


2457/ 


8I85.0 


17/9.6 


II 


4g.6 


4J-.0 


49.4 


48.0 


86.3 


15.9 


84,7 


49.2 


58 3 


86.2 


Z0.2 


IZ 


SO.Z 


/73 


4fe2 


56.0 


49.7 


875 


17.1 


85^3 


50.9 


55 5 


874 


20.8 


13 


SIS 


/as 


474 


5a 6 


5V.4 


88.7 


18.3 


85.8 


526 


60.7 


88.5 


21.4 


la- 


S3S 


/9.6 


•48.6 


5/.Z 


53.0 


8S8 


19.4 


86.4 


54.3 


6/.9 


89.7 


2Z.0 


T 


SS.I 


20.8 


49.7 


5/7 


547 


9/.0 


Z0.6 


87.0 


56.0 


63.2 


90.9 


22.6 


/e 


56.8 


2/.9 


J0.9 


52.3 


564 


92.2 


21.8 


876 


577 


644 


92.0 


23.2 


n 


sg4 


Z3.( 


52.1 


52.9 


58./ 


93.4 


Z3.0 


882 


594 


656 


93.Z 


Z3.8 


18 


60.1 


Z4.3 


SJ.3 


S3.S 


597 


946 


Z4.I 


38.8 


61.1 


668 


»4.3 


244 


/9 


61.7 


2S-.4 


5*5 


54./ 


e/.4 


95.8 


253 


89.4 


62.9 


68.0 


95.5 


25,0 


20 


5663.4 


2326 6 


80«:7 


/654.7 


5»?.' 


Z3970 


8126.5 


1690.0 


J864.6 


2469.3 


8196 7 


1725.6 


21 


65.0 


277 


569 


J5.3 


64.8 


98.2 


27.7 


90.6 


66? 


70.5 


97.8 


Z6.2 


ZZ. 


66.7 


28.9 


SS.O 


J58 


66.4 


99.4 


288 


3I.Z 


68.0 


717 


99.0 


26^ 


Zi 


68.3 


30.0 


59X 


56.4 


6B.I 


Z40O.5 


30.0 


91.8 


69.7 


72.9 


8200.2 


Z7.4 


24 


70.0 


31.2 


604 


S7,0 


698 


0/7 


3/.Z 


9Z3 


7/.4 


74./ 


01.3 


2B.O 


25- 


71.6 


3Z4 


61.6 


S7.6 


7/5 


029 


3Z.4 


92.9 


73.1 


75:4 


02.5 


28.6 


26 


73.3 


33.5 


625 


SS.I 


73./ 


04./ 


33.5 


93.S 


74.8 


76.6 


0J.7 


29.Z 


27 


74.9 


34.7 


6*0 


S8S 


74.8 


0S.3 


34.7 


94.1 


76.5 


77.8 


04.8 


f! 


z» 


76.6 


3SS 


65./ 


59.4 


76.5 


06,5 


3F.9 


94.7 


78.2 


790 


06.0 


304 


29 


7R2 


37.0 


66.3 


59.9 


78.2 


07.7 


37.1 


9f.3 


79.9 


go.3 


07.2 


3 1.0 


?o 


5679.9 


23382 


80675 


76605 


S779.9 


Z40R9 


SI38.Z 


1695:9 


5SU7 


Z48/.5 


SZOS.i 


17316 


J/ 


.81.5 


39.3 


687 


6/.I 


81.6 


10. 1 


39.4- 


96.5 


834 


82.7 


09.5 


32.Z 


32 




Ao.S 


69.9 


61-7 


83.2 


11.3 


40.6 


97./ 


85.\ 


83.9 


10.6 


3Z8 


3? 


^4*8 


41.7 


7/./ 


62.3 


84.9 


/2.5 


4/7 


97.7 


86.S 


85: Z 


11.8 


33.4 


3* 


86. S 


428 


72 .e 


629 


86.6 


/3.7 


42.9 


98.3 


83.5 


86.4. 


I3.J> 


34.0 


3S- 


88.1 


44.0 


734J 


63.5 


S8.3 


/4.9 


44./ 


98.9 


90.Z 


876 


14.1 


34* 


36 


*9.g 


4S.Z 


74.6 


64.1 


90.0 


16.1 


45.3 


99.4 


91.9 


888 


IS-.i 


ari 


37 


9;.4 


46.3 


75. S 


64.6 


91.7 


17.3 


46.4I 


1700.0 


93.6 


90.1 


76.5 


35.7 


3B 


93.1 


475 


77.0 


65.2 


93.3 


IS 5 


4-7.6 


00.6 


95.4 


91.3 


17.6 


36.3 


39 


948 


48.7 


78.2 


658 


950 


19.7 


48.8 


01.2 


97.1 


925 


IBS 


36.9 


.*<7 


56964 


Z3A-9.8 


8073.3 


1666.4 


57967 


Z4Z0^ 


SI^O.O 


1701.8 


5898.Z 


Z493.8 


g2l9<i 


ni7.5 


A/ 


98.1 


51.0 


eo.5 


67.0 


98.4 


22.1 


S'l.l 


014 


S900.5 


95.0 


21.1 


38.1 


AZ 


99.7 


5ZX 


8/7 


676 


5800.I 


23.3 


52.3 


03.O 


02.2 


962 


22.3 


38.7 


43 


5701.4 


533 


82.9 


68.Z 


0/8 


Z45 


53.5 


03f, 


03.9 


97.5 


234 


39.3 


44 


03.0 


545 


84.1 


68.8 


03.5 


2S.7 


54.6 


04 Z 


05.7 


93.7 


Z4.6 


39.9 


4S- 


047 


557 


S5.3 


69.3 


OS.I 


269 


55:8 


04.8 


07.4 


99.9 


2^Z 


40.S 


4* 


oeh 


S6.3 


S6.4 


69.9 


06.8 


28.1 


57.0 


05.4 


09 1 


250/.Z 


26.9 


41./ 


'^r 


oeo 


SSO 


g7.(, 


7».5 


08.5 


M.i 


58.Z 


06.0 


10.8 


024 


28.1 


4/.7 


4e 


097 


59.Z 


88.8 


71.1 


/0.2 


30.S 


59.3 


06.6 


/z.s 


03.6 


Z9.Z 


42.3 


4S 


11.3 


60.4 


90.0 


71.7 


11.9 


31.7 


60.5 


072 


/4.3 


04.9 


30.4 


42.9 


50 


57/3.0 


236/.S 


S03IX 


l67Zi 


SS/J.6 


l43Z'i 


8/6/.7 


17077 


59/6.0 


250(,.\ 


8Z3I.B 


17435 


51 


'4.7 


627 


92.3 


72.9 


IF. 3 


l%\ 


62.8 


08 3 


(77 


07.3 


32.7 


44.1 


5Z 


/6.3 


63.9 


93.5 


7J.5 


I7.0 


64.0 


08.9 


/94 


0S.6 


33.9 


44.7 


Si 


/8.0 


65:/ 


947 


74./ 


ie.7 


365 


65.2 


09. 5 


2/. 2 


03.8 


iSO 


4S3 


54 


19.7 


eez 


95:i 


74.6 


20.4 


377 


66.3 


/O.I 


Zi') 


//./ 


36.Z 


4S9 


SS 


ZI.3 


67.4 


97/ 


7« 


zz.( 


389 


675 


10.7 


24,6 


/2.3 


373 


46.S 


S6 


230 


68.6 


9S.2 


7S.8 


Z3.8 


40/ 


68.7 


ll.-i 


26.3 


135 


39.5 


47/ 


S7 


247 


698 


9?4 


76.4 


Z5.4 


4/3 


698 


11.9 


28 


I4.S 


39.7 


477 


S8 


26.3 


70.9 


8(00.6 


no 


27/ 


42 5 


7/:o 


/2.5 


29.8 


/so 


408 


48.3 


S3 


28/) 


7Z.I 


0/.8 


776. 


28.8 


437 


7^.1 


I3.\ 


?/s 


17-1 


42.0 


489 
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92° 


33^ 1 


94" 


/ 


T 


B 


c 


M 


T 


E 


c 


M 


T 


E 


c 


M 


S9i3.Z 


zsias 


9243.1 


n4-'3.s 


6037.8 


25940 


83«.3 


I7»*.6 


6(44.3 


267/.6' 


83868 


1822.0 


~0 


3FjO 


19.7 


44.3 


so.t 


39.6 


953 


I3.4- 


86.2 


46/ 


72.9 


|(.9 


22.6 


1 


36.7 


2).0 


454 


S0.7 


41.3 


96,6 


/4.e> 


868 


479 


74.2 




23.3 


2 


JS4 


22i 


46.4 


SI. -3 


43.1 


9f9 


/5.7 


87.4 


49.7 


7..r6 


84.2 


23.9 


3 


40.1 


2J.S 


478 


SI.9 


44.8 


99./ 


/«.9 


88.0 


5(.S 


76.9 


853 


24:5 


A 


*l.9 


247 


48.9 


52.5 


46.6 


2600.4 


18.0 


88.6 


533 


7«2 


865 


25/ 


5 


43.6 


26.0 


50.1 


Si.1 


4«,4 


Ol.T 


/9.2 


89.2 


55.( 


7*3 


876 


257 


6 


W 


272 


5/.E 


S3.1 


50.1 


03.0 


2a3 


89.9 


56.9 


80.8 


88^ 


26.3 


7 


285 


Si.4 


54.3 


Sl.'i 


04.1 


21.5 


90.5 


58.6 


82./ 


89.9 


-56.9 


8 


48.8 


Z9.r 


53.S 


54.9 


Sit 


OS.S 


M.6 


91.1 


604 


83.4 


91.0 


275 


9 


^9sa.S 


zy3/o 


glS4.7 


(755.5 


6055,4 


260t8 


8323.7 


1791.7 


S/622 


^t? 


8392.2 


ists.i 


/o 


Si.-> 


3Z.Z 


ssa 


5'«.) 


T7? 


08./ 


24.9 


92.3 


640 


93.3 


«8.7 


y/ 


Si.o 


3*5 


S7.0 


«.7 


58.9 


09.4 


260 


92.9 


658 


87.4 


% 


29,4 


/z 


Sf.7 


34.7 


n.z 


573 


60.7 


10.7 


272 


93 S 


676 


83.7 


3C.0 


IS 


szs 


3M 


59.3 


579 


62.5 


mo 


283 


94.1 


69.4 


90.0 


961 


30A 


14 


li.z 


37.Z 


«0.5 


585 


64.2 


I3.Z 


Z9.S 


94.7 


71.% 


9(3 


928 


3l.t- 


If 


60.9 


39.; 


£7.6 


jai 


660 


l*-l 


30.6 


9S:i 


73D 


927 


„ 990 


3/8 


16 


6».7 


J9.7 


62.8 


5i9.7 


678 


IS.8 


31.8 


9S.9 


74.$ 


94.0 


8400.1 


32,4 


17 


(,»A 


4-1.0 


63.9 


60.7 


695 


n.i 


32.9 


96.5 


76.6 


953 


oa 


33,0 


'8 


«6.f 


i»2.2 


65/ 


60.9 


7/. 3 


19.4 


34:0 


97/ 


78.4 


96.6 


024 


33.6 


>9 


SV>7.9 


25«.y 


8?«.3 


/7615 


6073.1 


£619.7 


8335.2 


17977 


6(802 


269^9 


8403.S 


"1% 


U 


6SL6 


44.7 


674 


62.1 


74.8 


ai.o 


3«l3 


98.3 


82 .0 


99.? 


04.6 


2/ 


r/.3 


A60 


«K6 


627 


76.6 


21.2 


375 


98.9 


83.8 


iyeof, 


058 


355 


22 


n.i 


472 


69.7 


613 


78.4 


23.5 


386 


99.5 


8S.7 


01.9 


06.9 


36.1 


23 


IAS 


48.5 


79.' 


63.9 


saz 


24,8 


393 


/800.2 


875 


03,2 


oao 


36.7 


24- 


Tib 


497 


71.0 


G4.5 


8L9 


26./ 


40.9 


O0.8 


8X3 


04.6 


09,2 


37 3 


25 


7S.i 


y/.o 


h.2 


11:1 


83.7 


27.* 


42.1 


0/.4 


91.1 


059 


/o,3 


37 9 


2C 


SOX) 


«2 


743 


8S-.S 


287 


43.7 


02.0 


92.9 


072 


11.4 


785 


27 


tie 


5J.J 


Tff 


66.3 


872 


3eto 


443 


02.6 


94J 


08.S 


IZ.6 


59 1 


ZS 


BiS 


5-4.8 


:k6 


66.9 


89.0 


31.3 


45.5 


03.Z 


91.^ 


09.9 


117 


39.7 


29 


S9SS:3 


tSSi.O 


9i7;r8 


i7t.7.S 


6090.8 


2632.6 


8346.6 


1803.8 


6198.3 


27//,2 


8414.8 


1840.4 


V 




S7.1 


7^.9 


68.1 


92.fi 


33.9 


ti.f 


044 


6i00.l 


(2,5 


16,0 


41:0 


?/ 


888 


Sf.S 


fo.i 


ts.r 


94.3 


33.1 


oso 


01.9 


(3,9 


'.I' 


41.6 


32 


SOS 


59;g 


9I.Z 


69.3 


96.1 


56.5 


sao 


os.t 


03.7 


trz 


/9.2 


4Z.Z 


33 


*i.i 


61.) 


824 


69.9 


979 


37.7 


m 


06.2 


03.3 


I6J 


/9.3 


42.S 


34 


9t.C 


62:3 


8*5 


7B.S 


99.7 


39.0 


06.8 


07.4 


17.8 


20. S 


43.4 


315 




63.6 


84-7 


71.1 


6/0/.5 


40.3 


53.5 


074 


OS. 2 


I9.Z 


2 (.6 


44.0 


36 


97S 


6A.S 


859 


71.7 


03.!. 


lit 


54.6 


og.o 


ll.o 


zas 


22.7 


446 


% 


992 


66.1 


87.0 


72.3 


OIO 


5j:e 


08.6 


/Z.? 


21.8 


25.9 


453 


£00 If) 


674 


S8.Z 


7t.9 


06.8 


44.1 


56.9 


093 


/4.6 


23.2 


i3.0 


459 


39 


iooty 


ZSiSb 


8289.3 


J773.^ 


6108.6 


26455 


83SR0 


/809.9 


£2/6.4 


2724.5 


84t6.\ 


(846.5 


4e> 


0»:S 


69.1 


90.S 


74.1 


)0.4 


46.8 


59.2 


lO.S 


(8.2 


258 


273 


47/ 


41 


OtX 


7/. 2 


91.6 


7A.8 


12.1 


48.1 


60.3 


ll.l 


20.0 


2;?2 


^8.4 


il^ 


42 


osp 


72.4 


918 


7S.4 


13.9 


494 


6/.5 


/I.7 


2/.9 


28.5 


29.5 


43 


09.7 


7i;7 


93.9 


76.0 


15.7 


S0.7 


62.6 


(2.3 


23.7 


29.8 


30.6 


4«.9 


4+ 


II.S- 


7S.0 


9S.I 


76.6 


175 


520 


63.7 


(2.9 


255 


3/.Z 


3/.S 


495 


45 


3.2 


7B.Z 


96.Z 


77.1- 


19.3 


B3.3 


64.9 


(3.5 


'7.i 


325 


32.9 


S0.2 


46 


ISO 


775' 


974 


Vd 


21./ 


54.6 


66.0 


(4,1 


29.\ 


J3.9 


34.0 


S0.8 


47 


itr 


799 


9S.S 


21.8 


srf 


67/ 


147 


30,9 


35.2 


352 


51.4 


48 


lis 


So.o 


937 


79.0 


24^ 


S7.i 


«8L3 


'5.3 


92.8 


365 


3f3 


fl.O 


49 


60102 


258J.3 


83009 


1773.6 


eiztA- 


2658.5 


8369.4 


/8(5.9 


£234.6 


Z7379 


8*374 


(852.6 


50 


Zlo 


82j6 


01.9 


80.2 


Z8.Z 


59.8 


70.6 


'6.6 


36.ii 


392 


35,5 


5V.2 


5/ 


237 


m 


03.1 


80.8 


30.O 


6/.2 


7/7 


'7z 


58.2 


40.6 


^H 


S3.S 


52 


ZFS 


85./ 


04.2 


8/.4 


3;. 8 


62.5 


72.8 


/78 


40.0 


4/. 9 


40.8 


545 


53 


272 


864 


0X4 


82.0 


33.6 


63.8 


74.0 


/8.4 


41.9 


43.2 


4/,9 


55/ 


54 


290 


877 


0t,S 


82.6 


35:3 


65.1 


7r.i 


'9.0 


437 


44.6 


43.0 


55.7 


SS 


30 S 


88^ 


07.1 


SJ.2 


37/ 


66.4 


76.3 


19. e 


45s 


459 


it) 


563 


S6 


3Z5' 9ai 


<Ak 


83.8 


38.9 


67.7 774 


20.2. 


473 


4.7.3 


56.9 


57 


ij:! 9>s 


10.0 


84.1 


40.7 


69.0 7R5 


20.8 


49.2 


48.6 


464 


575 


SB 


3fiP - MS 


III 


\ skc 


4il 


70.3 7«L7 


21.4 


FM SO.O 


47fi 


F8.I 


59 



50 



TABLE II.— FUNCTIONS OF A ONE-DEGREE CURVE 



/ 


?3° 


96° 


37° 


T 


E 


c 


M 


T 


E 


C 


M 


T 


E 


c 


M 


o 


ez»8 


27r/.3 


8448.7 


(858.8 


63634 


2833.2 


§5-/59 


1895? 


647B.Z 


Z9I7.3 


85825 


1933.1 


1 


S46 


527 


4«8 


5X4 


653 


J4.fe 


17.0 


96.4 


78.1 


18.7 


83.6 


33.7 


2 


se.s 


540 


50.9 


60.0 


67) 


3S.9 


18.7. 


970 


80.0 


ZO.Z 


847 


34.3 


3 


St.i 


33:3 


«l 


60.6 


69.0 


37.3 


19.3 


976 


81.9 


21.6 


858 


34.9 


4 


60.1 


S6.7 


53.2 


6/.2 


709 


38.7 


ZOfl 


982 


83.8 


23.0 


86.9 


35.6 


s 


62.0 


SSP 


543 


6/8 


727 


40.\ 


ZI.S 


98.9 


85:7 


24.4 


88.0 


36.2 


e 


63.8 


S9.4 


5314 


624 


74.6 


41.5 


22.6 


99.5 


8;;6 


ZS.8 


S9.I 


36.8 


7 


6« 


60.7 


56.6 


63.; 


765 


42.9 


2-37 


\9oo.l 


89.5 


27 3 


90.2 


37.4- 


8 


67.* 


62./ 


577 


6}. 7 


783 


44.3 


248 


00.7 


91.4 


28.7 


91.3 


38.1 


9 


69.3 


63.4 


58.8 


6*.3 


ic.z 


43:7 


25.9 


01.3 


93.i 


30. 1 


9Z.4 


S8.7 


lO 


6zri.l 


^764.8 


84S9.9 


)?64.9 


63821 


Z8470 


8527/ 


/90Z.O 


64952 


Z93I.6 


8S93.S 


1939.3 


II 


72.9 


66.7 


61.1 


655 


83.9 


48^ 


2I.2 


02.6 


9ZI 


33,0 


94.6 


39.9 


IZ. 


74.S 


67.5 


61.2 


66.1 


ess 


498 


29.3 


OJ.Z 


99.0 


34.4 


95.7 


40. S 


13 


76.6 


68 9 


63.i 


66.7 




5/.2 


30.4 


03.8 


65009 


3S.8 


96.9 


4I.Z 


lA 


78.4 


7R2 


644 


674 


89s 


52.6 


3).5 


04.4 


02.8 


■ 37.3 


98.0 


41.8 


IS 


8«3 


5-/6 


65:6 


68.0 


9i.4 


54.0 


32.6 


OS.I 


047 


38.7 


99.1 


42.4 


16 


»z.; 


^^IJ 


66.7 


686 


93.3 


SS4 


33.7 


0S.7 


06.6 


40.1 


8600.Z 


4-3.) 


17 


83.9 


74.3 


678 


69.2 


9S.I 


56.8 


34.9 


063 


OS.S 


4/.6 


01.3 


437 


18 


85-.? 


7« 


689 


69.8 


97.0 


se.z 


36.0 


06.9 


IO.S 


43.0 


0Z.4 


44.3 


19 


8/e 


77.0 


70.0 


7».4 


98.9 


59.6 


37.1 


075 


IZA 


44.4 


03.5 


44.9 


20 


6Z89.4. 


277ff.4 


847I.Z 


/97/./ 


6400.8 


286 /.o 


85382 


/908.2. 


6514.3 


Z945.9 


860*6 


1945.6 


Zl 


91.3 


79.7 


72.3 


7/.r 


02.6 


624 


39.3 


08.8 


I6.Z 


473 


05 7 


46.2 


22 


93.1 


HI 


73.4 


72.3 


04.S 


63.8 


40.4 


09A 


IS.I 


48.7 


06.g 


46.8 


Z3 


9S.0 


824 


745 


72.9 


064 


65:2 


41.5 


/o.o 


ZO.O 


50.2 


07.9 


474 


Zf 


96,8 


»3.8 


75:7 


73.5 


08.3 


66.6 


AZ.6 


/0.7 


zi,9 


BI.6 


09.0 


48.1 


2S 


9S.(, 


SSI 


76.8 


741 


lO.I 


68.0 


43.7 


u 


2 3.8 


S3.I 


10.1 


48.7 


2e 


6300.S 


86.S 


779 


748 


IZ.0 


69.4 


44:9 


25.8 


S4.5 


11.2 


49.3 


27 


OZ.i 


879 


79,0 


754 


13.9 


70.8 


46.0 


/2.S 


^7.7 


5S.9 


n.3 


SO.O 


Z« 


04X 




90.1 


7^.0 


IS.8 


72.2 


47/ 


li.l 


29.6 


574 


13.4 


S0.6 


Z» 


06.0 


90.6 


Sl.3 


76.6 


17.7 


73.6 


48.2 


'3.? 


3/.S 


S8.S 


I4.S 


51.2 


2S. 


6307.9 


Z792.0 


848Z4 


'8772 


64/9.5 


28750 


8549.3 


1914.4- 


65334 


2960.2 


86IS.6 


19 SI. 8 


3* 


09.7 


93. i 


835 


779 


ZI.4 


76.4 


3».4 


ISO 


3S.3 


6). 7 


'6.7 


S2.5 


32 


II.S 


947 


846 


78. B 


233 


778 


SIS 


IS. 6 


37.2^ 


63.1 


/7g 


53./. 


33 


134 


96.1 


857 


791 


ZS.2 


79.Z 


5i.6 


/6.2 


39.2. 


£4.6 


18.9 


53.7 


I* 


isl 


974 


86.9 


79.7 


27/ 


80.6 


53.7 


/6.9 


41.1 


£6.0 


ZO.O 


543 


3y 


17/ 


98.8 


88.0 


80.3 


28.9 


82.0 


.W8 


I7.S 


43.0 


675 


Zl.l 


S5.0 


3« 


. 18.9 


ZSOO.Z 


89.1 


80.9 


jog 


834 


56.0 


'i'r 


44.9 


68.9 


22.1 


SS6 


u 


.Z9.g 


OI.5 


90Z 


8/5 


32.7 


84? 


57' 


46.8 


70.4 


23.2 


56.2 


Z2.6 


02.9 


9li 


82.2 


34.6 


862 


5A2 


19.4 


488 


7/8 


St.3 


568 


39 


24J 


04.3 


91S 


82.8 


3 6.5 


876 


J-9.3 


ZO.O 


5a7 


7J.3 


254 


575 


441 


6326.3 


280K 


8493.6 


/S8i:4 


64384 


28890 


85*0.4 


1910.6 


6552.6 


29747 


86Z6.5 


I9S8.\ 


■*( 


28.2 


07.0 


947 


840 


*0.2 


904 


6/5 


21.2 


54s 


76./ 


27 6 


S8.7 


<t2 


30.0 


084- 


SKS 


846 


42.1 


9/.8 


162.6 


2/.g 


56.5 


776 


Z8.7 


59.4 


43 


31.9 


09.8 


969 


85.3 


44J 


93.2 


63.7 


22,5 


58.4 


79.0 


Z$.8 


SO.O 


AJL 


33.7 


//./ 


9i.l 


85.9 


4S.} 


94.6 


64 B 


23.1 


60.3 


SO.S 


309 


60.6 


AS 


3S6 


/2S- 


992 


86.5 


47.S 


961 


65.9 


Z3.7 


62.2 


8/.9 


3Z.0 


6'.Z 


44. 


374 


'3.9 


SSOO.i 




497 


9y.s 


670 


243 


642 


83.4 


33.1 


ei.9 


47 


39} 


/.f3 


61.4 


97.7 


5/. 6 


98.9 


681 


zSo 


66.' 


84.9 


34.2 


62.5 


48 


41.1 


'6.6 


DIS 




53.! 


2900.3 


69.2. 


25:6 


68.0 


86.3 


3S.3 


63.1 


49 


43.0 


/ao 


03.6 


89.0 


SS4 


o).7 


70.3 


26.2 


70.0 


87* 


36.4 


63.7 


SO 


6J44.S 


2»/9.4 


8se4.« 


1899.6 


64S7.2. 


2903.1 


857/5 


'926.8 


''M 


29892 


86375 


'3«4.4 


SI 


46.7 


20.8 


05.9 


90.2 


S9.I 


045 


726 


275 


907 


38.6 


650 


St 


486 


22.1 


O7.0 


90.8 


61. 


06.0 


7i.7 


88./ 


7S.7 


92.1 


^■Z 


65.6 


S3 


JO* 


^i.S 


08.) 


9/4 


629 


07.4. 


74.8 


287 


77.7 


93.6 


4C.P 


66.3 


S4 


J2.3 


a4.9 


09.2 


92.) 


64.8 


08 8 


759 


Z9.3 


79.6 


95.0 


4-1.9 


66.9 


f5 


S4.\ 


26.3 


/0.3 


927 


667 


/0.2 


770 


29.9 


SIS 


96.5 


43.0 


67 S 


S6 


Si.o 


277 


//,5 


93.3 


686 


11.6 


78' 


30.6 


83.5 


979 


44.1 


68.' 


57 


S7.g 


Z9.0 


/2.fc 


93.9 


70.5 


no 


75!2 


3/. 2 


85.4 


99.4 


4.5 2 


68.8 


SS 


say 


304 


/3.7 


945 


724 


I4-.5 


80.3 


3/. 8 


87-3 


3000.9 


46.3 


694 


y9 


6(,6 


3/.8 


I4.S 


9S.I 


7a.i 


IS.9 


»).4 


32.4 


.?9,3 


ff2.3 


47.3 


70.0 



TABLE TI.— FUNCTIONS OF A ONE-DEGREE CURVE 



A 


T 


E 


c 


Nl 




A 


T 


E 


c 


M 


98«-o- 


6SS/.Z 


3O038 


8648:4 


1970.7 


/oa*- 0" 


7S86.i 


4018.Z 


927D,8 


236/.8 


10 


66/0.6 


18.4 


59.4 


77. a 




/o 


79/0.4 


378 


80.6 


68.6 


zo 


30.I 


33.1 


;i»-3 


83.3 




to 


34.6 


S7.4 


903 


7S.3 


30 


49.6 


47.9 


8/.Z 


89.6 




30 


S9.0 


772 


9300.1 


8Z.\ 


40 


69.2 


61.8 


92 


9S.9 




■40 


83.4 


97.1 


09.8 


88.9 


^-J" 


8R8 


77.7 


8702.9 


20O2.2 




i.SO 


SOO8O 


411 7.0 


19.5 


958 


990- 


6708.6 


92.7 


/J.7 


08.S 




109°- 


32.7 


37.1 


29. 2 


24oE,4 


10 


28.4 


3I07.7 


«.*• 


14.9 




/O 


S7.4- 


S7.3 


-»8.9 


09.2 


zo 


4e.i 


2Z.9 


35-. 3 


ZI.Z 




lo 


82.3 


77 s 


48.5 


I6.0 


30 


68.1 


38.1 


46./ 


276 




30 


8I07.3 


979 


58./ 


2Z,8 


40 


88.1 


S3.3 


56.9 


33.9 




AC 


32.3 


41/84 


678 


29,6 


SO 


esoe.z 


68.7 


676 


40.3 




SO 


j-^s 


39.0 


773 


3«4 


100°- 


6BZB.3 


JI84.I 


877S:3 


2046.7 




//OZ 


8I8ZS 


41S97 


93«'70 


2443.3 


10 


4-8.5 


99.6 


99.0 


Si.\ 




10 


8208.2 


80. r 


96.5 


SOI 


go 


68.8 


3215.1 


99.7 


Si.S 




30 


33.7 


430/.4 


9406.0 


S6.9 


30 


89.2 


JO. 8 


88IO.f 


«f.« 




30 


J9.3 


224 


ISS 


638 


40 


6J09.6 


46.!r 


ZIP 


7B.3 




40 


es.o 


43.6 


ZS.O 


».6 


o«» 


30.1 


6t.3 


31.7 


78.7 




SO 


83/0.8 


64.8 


3*^„ 


775- 


loi'^ 


Sof, 


78.1 


.42 3 


as-./ 




III- 


36.7 


86.; 


43.9 


843 


to 


71.3 


94-.I 


55.9 


91.6 




to 


617 


4407.6 


S3. 3 


91.2 


zo 


9i.O 


33/0.1 


634- 


98X7 




XO 


88.9 


29.2 


62.8 


98./ 


30 


foizr 


26.1 


74.0 


ZI04.S 




30 


84-1 S.I 


ro.9 


72./ 


25049 


40 


33.6 


4a3 


S4.S 


10.9 




40 


4-1.5 


727 


8/.J 


11.9 


SO 


S4.S 


•SRC 


9S.0 


17.4- 




SO 


68.0 


94.6 


90.9 


18.8 


101^ 


707S.S 


J3W.9 


89os:s 


2/23.9 




IIZ°- 


8'494.6 


4SI6.6 


3S00.Z 


2525.7 


10 


96.6 


9/.2 


I6.0 


30.3 




.10 


8SZI.3 


38.8 


09.5 


32.6 


20 


71 ITS 


34077 


Z6.5 


36.8 




ZO 


48.1 


6/.I 


18.8 


39.5 


30 


39.0 


24..3 


36,9 


43.3 




30 


7S.0 


8i+ 


zt.l 


Mi 


40 


60.3 


40.9 


47.4 


49.8 




4C 


8602./ 


4606.0 


37 3 


j.^0 


81.7 


57.6 


S7.S 


J6.3 




,so 


29.3 


28.6 


46.5 


60.3 


/OS* 


7J0J.Z 


74.4 


68.1 


62.9 




113- 


S6.6 


Sl.i 


55.7 


672 


10 


24.7 


91.3 


78S 


69.4 




10 


94.0 


74 2 


M.9 


7*.Z 


ZO 


46.3 


3S08.Z 


88.9 


75:9 




to 


87/I.S 


972 


14-.I 


ei.z 


3o 


68.0 


2S.Z 


99.* 


82.5 




30 


39. Z 


47Z0.B 


%\\ 


88.1 


40 


83.8 


42.4 


9003.S 


89.0 




4-0 


67.0 


43.6 


9 S.I 


SO 


73//.7 


«.6 


19.8 


9S-J6 




so 


94.9 


66.9 


9to/.s 


2602.1 


I04'>- 


7333.6 


3S76.? 


9030.1 


2202.1 




114-°- 


88ZZ? 


4790.4 


96/06 


2609./ 


/o 


SS.6 


94.1 


4o.3 


08.7 




10 


Sl.o 


4SI4-.I 


19.6 


/6I 


io 


77. g 


36(1.7 


SO.S 


IS.3 




3.0 


79.3 


378 


Z8.7 


23./ 


30 


99.9 


29.2 


60.7 


2/ .9 




30 


8907.7 


617 


37.7 


30.1 


4-0 


74ZZ.Z 


46.8 


70.9 


ZS.S 




40 


363 


8S.7 


46.7 


371 


-o*"" 


44.6 


64.? 


81.1 


3SI 




^^° 


64.9 


4909.9 


SS.7 


44.t 


/oy« 


67.0 


82.3 


91.3 


4-1.7 




l/S^ 


918 


34-.] 


64.7 


Sll 


10 


89.6 


37&0.2- 


9/0/.4. 


48.3 




/o 


90ZZ.7 


S8.6 


73.6 


58. 1 


to 


7Sie.z 


'8.2 


H.S. 


54.9 




ZO 


SI.7 


83.1 


82.5 


6SZ 


30 


34.9 


36.2 


ztji 


6I.S 




30 


80.9 


SOOTS 


91.4 


72.2 


40 


S7.7 

8o.i- 


«.4. 


31.7 


68.2 




40 


91/0.3 


32.6 


9700.3 


79.3 


so 


7«.6 


4)9 


74.8 




so 


39.8 


S7.b 


09.Z 


86.3 


106^ 


7603.F 


3791.0 


''m 


zzSi.s 




116'^ 


9/69.4 


soszy 


97/0.0 


2693.4- 


10 


26.6 


3809.4 


88.1 




10 


99.1 


s/07.9 


£6,9 


2700.5 


20 


49.7 


Z7.9 


7'.S 


94.8 




go 


9229.0 


33.3 


3S.7 


075 


30 


72.9 


46.S 


81.8 


230I.4 




30 


S9.0 


S8.8 


44,4 


M6 


Ao 


»<.3 


ere 


91.8 


08. 1 




4-0 


89.2- 


84-.S 


53.2 


2/. 7 


^^° 


7719.7 


84 


9to\.7 


14.8 




a^O 


93/9.5 


Szio.^ 


6/.9 


28.? 


/07S 


43. Z 


3902 9 


II.6 


ZI.S 




117? 


49.9 


36.2 


?e.7 


3s:9 


10 


66.8 


2/. 9 


ZI.S 


28.2 




10 


805 


62.3 


79.4- 


43.0 


to 


90.S 


40.9 


31.4 


34.9 




20 


9411.3 


88.6 


88.0 


So. I 


30 


7814.3 


60.( 


41.3 


4/. 7 




30 


42.2 


S3IS.O 


96.7 


57.3 


AO 


38.1 


7«4 


Sl.l 


48.4 




40 


73.Z 


41.5 


9805:3 


64.4 


so 


6Z.I 


98.7 


6I.O 


SF./ 




SO 


9S04.4 


68.2 


/3.9 


7/5 



63 



TABLE III.— CORREQTIONS (TO BE ADDED) 



VALUE 
FBR A 
JOCURVE 








DEGRrf 


OF 


CURVE 










VALUE 


2° 


5° 


4° 


3° 


G° 


7" 


8° 


9° 


10" 


11° 


■iz° 


13" 


FOR A 
lOCMW 


100 


.DO 


.oo 


.00 


■OI 


.01 


.0/ 


OI 


.01 


.OI 


01 


.02 


■OZ 


100 


ZOO 


.00 


.OI 


.01 


■ OI 


.01 


.02 


.02 


.01 


.oi 


.03 


.03 


.03 


200 


300 


.01 


.01 


.01 


.02 


.02 


■03 


.03 


.03 


.04 


.04 


.05 


OS 


3O0 


Aoo 


.01 


.01 


.oz 


.02 


.03 


.03 


.04 


.05 


.05 


.06 


.016 


07 


40O 


SOO 


.01 


.oz 


.OIL 


.03 


.04 


.04. 


.OS 


.06 


.06 


.07 


■08 


.08 


SOO 


600 


.01 


.02 


.03 


.04 


.04 


.05^ 


.06 


.07 


.08 


■08 


09 


.10 


600 


TOO 


.01 


.02 


m>} 


.04 


.OS 


.06 


.07 


.OS 


.09 


.10 


■ 11 


.IZ 


TOO 


eoo 


.Oi. 


.03 


.04 


.OS 


.06 


.07 


.OS. 


.09 


.10 


.11 


.IZ 


.13 


eoo 


SOO 


.oz 


.03 


.04 


.OS 


.07 


■OS 


.09 


.to 


.11 


.12 


.14 


.IS 


9oO 


1000 


.02. 


■ Oi 


.or 


.06 


.07 


.09 


./o 


.11 


.li 


■m 


.15 


.16 


1000 


IIOO 


.07. 


.04 


.OS 


.07 


.09 


.10 


.11 


.IZ. 


.14 


.IS 


.17 


.18 


IIOO 


Itoo 


.01 


.04 


.06 


.07 


.09 


.10 


.IZ 


.14 


.15 


.17 


.18 


.20 


IZOO 


I300 


.02. 


.04 


.06 


.OS 


.10 


.11 


.13 


.15 


.16 


.18 


.to 


.21 


liOO 


Moo 


03 


.OS 


.07 


.09 


.10 


.12 


.14 


.16 




.19 


,2/ 


.23 


l4oO 


1500 


/>3 


.OS 


.07 


.09 


.11 


.13 


.15 


.17 


19 


.21 


.23 


.25 


ISOO 


1600 


.Oi 


.05- 


.OS 


.lO 


.12. 


.14 


.16 




.20 


.22 


.24 


.26 


/600 


1700 


.03 


.06 


.OS 


.10 


.13 


.IS 


.17 


iq 


.2/ 


.23 


.26 


.28 


1700 


1800 


.03 


.06 


.CD 


■ II 


:/3 


.16 


.IS 


'.20 


.23 


.25 


.27 


.30 


I800 


1900 


.04 


.06 


.09 


./Z 


.14 


.17 


.19 


.21 


.24 


.26 


.2» 


.31 


1900 


zooo 


.04 


.07 


.10 


■ It 


.1^ 


.17 


.20 


.23 


.25 


.28 


.30 


.33 


ZOOO 


ZIOO 


.04 


.07 


.10 


■ 13 


.16 


.18 


.21 


.24 


.26 


.29 


.32 


.35 


ZIOO 


ZZOO 


.04 


.07 


.10 


.13 


.16 


.19 


.2£ 


.ZS 


.28 


.30 


.33 


.36 


2-iOO 


2.300 


.04 


OS 


.11 


■14 


.17 


.20 


.23 


.26 


.29 


.32 


35 


.3F 


23oo 


Z400 


.OS 


JOS 


.11 


■ IS 


.IS 


.21 


.24 


.27 


.30 


.» 


36 


.39 


2400 


Z500 


.05- 


M 


.li 


■ IS 


.19 


.22 


.ZT 


.28 


.31 


.35 


.38 


.41 


2S00 


2600 


/>^ 


.09 


.IZ 


■ 16 


.19 


.23 


.26 


.29 


.33 


,36 


.39 


.43 


26O0 


Z700 


.OS 


.09 


.13 


.16 


.20 


.24 


.27 


.30 


.34 


.37 


.41 


.44 


2700 


Z900 


.OS 


.10 


.13 


.17 


.21 


.24 


.Z» 


.32 


.35 


.39 


.42 


.46 


2800 


1-900 


.0« 


.10 


.14 


.18 


.2; 


.ZS 


.29 


.33 


.36 


.40 


.44 


.48 


Z900 


300O 


.06 


.10 


.14 


.18 


.22 


.26 


.30 


.34 


.3ff 


.42 


.45 


.49 


3000 


3/00 


.06 


.11 


.IS- 


.19 


.23 


.27 


.31 


.35 


.39 


.43 


.47 


.51 


3100 


3ZOO 


.06 


.11 


JS 


.19 


.24 


.2? 


.32. 


.36 


.40 


.44 


.48 


.S3 


3Z00 


3300 


.06 


.11 


.16 


.zo 


.24 


.29 


.33 


.37 


.42 


.46 


.50 


.54 


3300 


3A00 


.06 


.It 


.16 


.2/ 


.25 


■ 30 


.34 


.38 


.43 


.47 


.52 


.56 


3400 


3SOO 


J>7 


.12 


.17 


.2/ 


.26 


■30 


.35 


.40 


.44 


.49 


.53 


.58 


3500 


360O 


.err 


.It 


.17 


.22 


.27 


.31 


.36 


.41 


.45 


.50 


.55 


:fr 


360O 


3700 


.07 


.13 


.18 


.23 


.27 


.31 


.37 


42 


.47 


.51 


56 


3700 


3800 


.07 


.11 


.1! 


.23 


.28 


.33 


.38 


.43 


.48 


S3 


.58 


.62 


3S0O 


3900 


.07 


.13 


.19 


.2* 


.29 


.34- 


.39 


.44 


.49 


54 


■59 


.64 


3900 


4000 


J>B 


.14 


.19 


.24 


.30 


.35 


40 


.45 


.50 


.55 


■ 61 


.66 


4000 


AlOO 


.08 


.14 


.20 


.ZS 


.30 


36 


.41 


.46 


.52 


.57 


.62 


.67 


4IOO 


AZOO 


.OS 


•'i 


■ZO 


.26 


31 


.37 


.42 


.47. 


.53 


.58' 


.64 


.69 


AZOO 


A300 


.OS 


.15^ 


.20 


.26 


.32 


.37 


43 


.49 


.54 


.60 


.65 


.71 


4300 


AAOO 


.OS 


.IS 


.tl 


.27 


.53 


.38 


.44 


50 


.55 


.61 


67 


.72 


AAoo 


A500 


J09 


.15 


z\ 


.27 


.33 


.39 


4y 


.51 


.57 


.62. 


.68 


.74 


4S00 


A600 


a 


Jt 


.22 


.28 


.34 


.40 


.46 


.52 


.58 


>4 


70 


76 


4600 


A700 


.09 


.It 


.22 


.29 


.3S 


.41 


.47 


.53 


.59 


65 


■ 71 


.77 


4700 


4900 


.09 


.16 


Z3 


.29 


.36 


.42 


48 


.54 


.60 


67 


.73 


.79 


4800 


A900 


X>9 


.17 


.23 


.30 


.36 


.43 


49 


.55 


.62 


.68 


.74 


.81 


4000 


Sooo 


.10 


.17 


.24 


.30 


.37 


144 


.SO 


.56 


.63 


.69 


76 


.SZ 


Sooo 


moo 


.10 


.17 


.24 


.31 


■38 


.44 


SI 


.5g 


64 


.7/ 


.77 


.84 


5-100 


5ZOO 


.10 


.18 


.iS 


.32 


■ 38 


.AS 


.52 


.59 


.65 


« 


79 


.8s 


SZOO 


S30O 


.10 


■13 


.2S 


.32 


■39 


.4b 


S3 


.60 


67 


.73 


■ BO 


.87 


S300 


S40O 


.10 


.IS 


.26 


.33 


■AO 


.47 


.54 


.61 


.68 


.7.f 


»2 


.89 


S400 


5SOO 


.10 


.19 


.U 


.34 


■41 


.48 


.55 


.62 


.69 


.76 


■ 83 


.90 


5500 


S60O 


.11 


.19 


.27 


.34- 


.41 


.49 


.56 


63 


70 


.78 


85 


.92 


S600 


S700 


.11 


.19 


.i7 


3S 


.42 


.SO 


.97 


.64 


72 




86 


.94 


5700 


S800 


.11 


.20 


.28 


.3S 


.43 


.51 


.58 


.65 


.73 


.80 


■88 


.95 


5800 


S800 


.11 


.20 


.28 


.36 


■ 44 


.51 


59 


67 


74 


82 


■ 89 


.97 


5900 


6000 


.11 


,20 


.29 


.37 


,44 


,sz 


.«P 


.6? 


,76 


■93 


■ 91 


,9? 


sooo 



TABLE III.— CORRECTIONS (TO BE ADDED) 



WALUf 










DEGREE or Curve 










VALUE 


FOfl A 


























FOR A 


2" 


3° 


4° 


5° 


6" 


7° 


^ 


go 


\(f 


w 


)2» 


1?" 


6/O0 


.It 


.Z\ 


.29 


.37 


45 


.53 


.6( 


.69 


.77 


85 


.92 


1.00 


6IOO 


62 OO 


.IZ 


.21 


.30 


.38 


,46 


.54 


.62 


.70 


.78 


.86 


.94 


Lot 


6200 


6300 


.It 


.21 


.30 


.38 


.47 


.SS 


.6J 


.71 


.79 


.87 


.95 


1.04 


6300 


64O0 


.n 


.Zt 


.30 


.39 


.47 


.56 


.64 


.7Z 


.81 


.89 


.97 


l.os 


64oo 


6S0O 


./* 


22 


11 


.40 


4* 


.57 


.65 


.73 


.82 


.90 


.98 


1.07 


6S00 


6600 


./3 


.22 


40 


.49 


.57 


.66 


.7S- 


.83 


.91 


1.00 


1.09 


6600 


6700 


.li 


.23 


!J2 


'.41 


.50 


.58 


.67 


.76 


.84 


.93 


101 


l.lo 


6700 


6800 


.13 


.23 


.32 


.41 


.50 


.59 


.68 


.77 


96 


.94 


1.03 


I.n 


6SOO 


690O 


.13 


.2} 


.33 


.42 


.SI 


.60 


.69 


.78 


.87 


.96 


1.05 


1.13 


6900 


7000 


.13 


.2+ 


.J3 


43 


.5Z 


.61 


.70 


.79 


.88 


.97 


1.06 


1.15 


7000 


7/O0 


.13 


.24 


.34 


.43 


.5) 


.62 


.71 


.80 


89 


.98 


1.08 


1.17 


7/00 


7 ZOO 


14 


.25 


.J4 


.44 


.53 


.63 


.72 


.81 


91 


/.OO 


I.09 


1.18 


7200 


7JOO 


.14- 


.25 


.35 


.44 


.54 


.«4 


.73 


.St 


.92 


1.01 


III 


I.ZO 


7iOO 


74O0 


.|'^ 


.25 


.35 


.45 


.55 


.64 


.74 


.84 


.93 


I.03 


1.12 


IZZ 


7400 


7SO0 


14 


.26 


.36 


.46 


.56 


.65 


.75 


.85 


.94 


1.04 


1.14 


I.Z3 


7S0O 


TbOO 


.14 


.26 


.36 


.46 


.56 


.66 


.■76 


.86 


.96 


1.05 


1.15 


I.ZS 


7600 


770O 


.11 


.26 


.37 


.47 


.S7 


.67 


.77 


.87 


.97 


107 


1-17 


/.26 


7700 


7800 


.15 


.27 


.J7 


.48 


.58 


.68 


.7S 


.88 


.58 


1.08 


1.18 


IZ9 


7800 


7300 


.15 


.27 


..?? 


.4« 


.58 


.69 


.79 


.89 


59 


1.09 


I.ZO 


1.30 


7900 


Sooo 


.IS 


.27 


.38 


.49 


.59 


.;* 


.go 


.90 


(.0/ 


l.ll 


l.tl 


1)2 


SOOO 


aioo 


.16 


.28 


.39 


.So 


.6' 


.7/ 


.82 


.93 


/.03 


1.14 


I.Z4 


1.35 


8200 


Sioo 


.16 


.29 


.40 


.SI 


.62 


.73 


.84 


.95 


/.06 


1.16 


IZ7 


1.38 


8400 


8600 


.16 


.29 


.4( 


.52 


.64 


.75 


.86 


.97 


I.Oi 


11$ 


1.30 


1.41 


8600 


S80O 


.17 


.30 


.42 


.54 


.65 


.77 


.88 


.99 


ill 


l.tt 


l.3i 


1.45 


980O 


9000 


.17 


.3/ 


.43 


.55 


.67 


.7* 


.90 


l.ot 


1.13 


I.Z5 


1.36 


I.4S 


9000 


9100 


.IS 


.31 


.44 


.56 


.68 


.80 


.52 


l.o4 


1.16 


US 


1.39 


I.SI 


9200 


9*oo 


.IS 


.32 


.45 


.57 


.70 


.82 


.94 


1.06 


1.18 


I-30 


I.4Z 


1.55 


940O 


9SOO 


.18 


.33 


.4-6 


.5» 


.71 


.?4 


.96 


1.08 


i.zt 


1.33 


1.45 


1.58 


96O0 


9B0O 


.13 


.33 


.47 


.60 


.73 


.85 


.98 


III 


l.ll 


1.36 


1.48 


1.61 


98O0 




14' 


\5' 


16' 


18° 


to' 


22° 


24° 


26° 


28° 


30' 


35-' 


40' 




loo 


.oz 


.01 


.02 


.02 


.03 


.03 


.03 


.03 


.04 


.04 


o4 


.05 


100 


zoo 


.04 


.04 


.04 


05 


.OS 


.06 


.06 


.07 


.07 


.08 


.09 


.10 


loo 


300 


.05 


.06 


.06 


.07 


.08 


.08 


.09 


.10 


.11 


./2 


.13 


.IS 


300 


400 


.07 


.08 


.0? 


.09 


.10 


.// 


.It 


.13 


.14 


.15 


.18 


.2/ 


400 


SOO 


.09 


.09 


lo 


.11 


.13 


.If- 


.15 


.17 


.18 


.19 


.22 


.26 


500 


bOO 


.// 


.11 


.»2 


./*• 


.15 


.17 


.18 


.20 


.21 


>23 


.27 


.3/ 


600 


700 


.It 


.13 


.14 


.16 


.18 


.20 


.2/ 


.23 


.25 


.27 


.31 


.36 


700 


$oo 


lA- 


.IS 


./6 


.18 


.20 


.22 


.24 


.27 


.29 


.31 


.36 


.41 


800 


900 


.16 


.17 


.W 


.21 


.23 


25 


.28 


.30 


.« 


■35 


.40 


.46 


900 


looo 


.18 


.19 


.20 


.23 


.25 


.28 


.31 


.33 


.36 


.38 


.•45 


.51 


1000 


IIOO 


.19 


21 


.22 


.25 


.28 


.31 


.34 


.36 


SO 


.42 


.49 


.57 


/loo 


izoo 


.21 


.23 


Z4 


.27 


.30 


.34 


.37 


.4-0 


.43 


46 


.54 


.62 


/zoo 


13 oo 


.23 


.25 


>6 


.50 


.33 


.36 


.40 


.43 


.46 


.50 


.58 


.67 


1300 


Hoc 


.25 


.27 


.28 


.32 


.36 


.39 


.43 


.47 


.50 


54 


.63 


.72 


1400 


1500 


27 


.2? 


.30 


.34 


.38 


.4.2 


.46 


.so 


.54 


.58 


.67 


.77 


ISOO 


I600 


.z» 


.30 


32 


.J7 


.4/ 


.45 


.49 


.53 


.57 


.61 


.72 


.82 


1600 


noo 


.3o 


.32 


.34 


.39 


.43 


.48 


.52 


.56 


.61 


.65 


.76 


.97 


1700 


ISOO 


.32 


.34 


.37 


.4/ 


.^6 


.SO 


.55 


.60 


.64 


.69 


.81 


.93 


ISOO 


19 oo 


.34 


36 


.?9 


.43 


.48 


.S3 


.SB 


.63 


.68 


.73 


.85 


■ 98 


/900 


Zooo 


35 


.3? 


.4/ 


46 


.5; 


.56 


.61 


.66 


.7/ 


.77 


.90 


/.03 


2O0O 


2.100 


.37 


.40 


43 


.48 


.53 


.59 


.64 


.70 


.75 


.81 


.94 


1.08 


ZIOO 


zzoo 


.39 


.42 


.45 


.5" 


.56 


.62 


.67 


.73 


.79 


.84 


.99 


1.13 


zzoo 


230O 


.41 


44 


.47 


.53 


.58 


.64 


.70 


76 


■ .82 


.88 


I.Oi 


1.18 


2300 


2*00 


.4Z 


46 


.49 


.55 


.6/- 


.67 


.73 


.80 


.86 


.9t 


lot 


I.Z4 


2400 


zSoo 


.44 


.47 


.SI 


.57 


.64 


.70 


.76 


.83 


.89 


.96 


l.lt 


1.29 


t.500 


2600 


.46 


4? 


.53 


.59 


.66 


.7./ 


.So 


.86 


.93 


l.ao 


i.n 


1.34 


2600 


Z70O 


.48 


n 


.55 


.<2 


.69 


.76 


.S3 


.90 


.97 


104 


l.tl 


1.39 


Z700 


ZSOO 


.50 


.53 


.57 


.64 


.71 


.78 


.86 


93 


1.00 


107 


1.26 


1.44 


ZSoo 


zgoo 




.55- 


.59 


• 66 


.74 


,?/ 


.89 


.96 


1.04 


l.ll 


l.}0 


1.49 


2900 



TABLE III.— CORRECTIONS (TO BE ADDED) 



VALUe 










DEGREE OF CUHJE 


VAUiE 


FbR A 












roR A 


ficvme 


14° 


15" 


16° 


18° 


2(f 


22° 


24° 


26° 


281 


5(f 


35° 


40° 


pOCORVE 


30OO 


.53 


.57 


.6r 


.69 


.76 


.84- 


.92 


.99 


1.07 


us 


1.35 


I.S4 


300 


3/O0 


.SS 


.59 


.63 


.71 


.79 


.87 


.95 


103 


(.(( 


1.19 


(.39 


1.60 


3(00 


3Z00 


.57 


.61 


.65 


73 


.8/ 


.90 


.98 


I.Ob 


(.14 


(23 


/.44 


(65 


32 00 


3300 


.58 


63 


67 


.75 


.84 


.92 


I.OI 


1.09 


US 


(.27 


/.48 


I.70 


3300 


34O0 


.60 


.bS 


69 


.78 


.Si 


.95 


104 


1.13 


I.Zt 


1.30 


1.53 


I.7S 


3400 


3SOO 


.62 


66 


.7/ 


.80 


.89 


.98 


I.07 


l.li 


1.25 


(.34 


1.57 


1.80 


350 


3600 


.64 


.68 


.73 


.82 


.9( 


(.01 


I.IO 


1.19 


(.29 


1.38 


(.62 


IBS 


3bOO 


3700 


u- 


70 


.75 


.85 


.94 


(.04 


1.13 


1.13 


l.3ii 


(.42 


/.66 


190 


37O0 


38O0 


.67 


72 


.77 


.87 


.97 


(.06 


1.16 


(.26 


1.36 


(.46 


1-71 


1.96 


38 00 


3900 


.6J 


'.7t- 


.79 


.99 


.99 


(.09 


1.19 


/29 


(.39 


I.SO 


I.7S 


Z.0I 


3900 


4000 


.7/ 


.76 


.81 


91 


(.02 


I.IZ 


/2.t 


133 


(43 


1.53 


1.80 


2jD(, 


4000 


•Woo 


.73 


.78 


.83 


94 


(.04 


LIS 


/.ZS 


(.36 


1.47 


I.S7 


1.84 


Z.ll 


4100 


4-Zoo 


.74 


SO 


.85 


.96 


/.07 


1.18 


/.2S 


(.39 


1.50 


1.61 


1.89 


Z.I6 


4200 


4-3O0 


.76 


.K 


.87 


.98 


(.09 


I.ZO 


1.31 


1.43 


(.54 


1.65 


1.93 


2.2 P 


4300 


4-4O0 


.7« 


.94 


89 


IDI 


I.IZ 


IZ3 


I.IS 


1.46 


(.57 


1.69 


1.98 


2.26 


4400 


4500 


.80 


.85 


.91 


1.01 


I.IA. 


(.26 


1.38 


1.49 


l.bl 


1.73 


Z.oz 


2.32 


4500 


4600 


.SI 


.87 


.83 


IDS 


1.17 


/.29 


141 


1.53 


I.M 


1-76 


2.06 


2.37 


4600 


47O0 


.83 


.89 


SS 


1.07 


1.19 


l.iZ 


1.44 


(.56 


1.68 


ISO 


2.(1 


242 


4700 


4«00 


.S5 


.91 


.97 


UO 


1.22 


1.34 


1.47 


I.S9 


(.72 


I.S4 


2.15 


Z47 


4800 


4.9O0 


.87 


.93 


.99 


I.IZ 


(.25 


1.37 


I.SO 


1.61 


(.75 


1.88 


2.Z0 


2.5a 


4900 


SOOO 


.98 


9S 


\.o\ 


1.14 


(.17 


//W 


I.S3 


(.66 


1.79 


1.92. 


2.24 


2.57 


500O 


5IOO 


.9o 


.97 


1.03 


117 


/.30 


14-3 


1.56 


(.69 


1.8 Z 


1.96 


2.29 


Z.62 


SI 00 


SZOO 


.92 


.99 


W5 


1.19 


(.32 


1.46 


(.59 


/.72 


I.S6 


1.99 


2.33 


2.68 


52 00 


S3 00 


.s» 


/.o; 


/.07 


(.£■ 


(.35 


1.48 


(.62 


/.76 


I.S9 


Zfi3 


2.38 


2.73 


5300 


S4o0 


.96 


I.03 


I.IO 


I.Z3 


137 


1.51 


'.65 


1.79 


(93 


ZP7 


2.42 


2.7? 


5400 


SSOO 


.97 


1.04 


Ut 


I.Z6 


(.40 


154 


/.68 


I3Z. 


/.97 


2.11 


2,47 


2.83 


5SOO 


noo 


.99 


IJX, 


114 


1.28 


(.42 


1.57 


1-71 


/.8b 


2.0O 


2.15 


2.51 




5600 


S7O0 


l-OI 


1.08 


1.16 


1.30 


I4S 


(.60 


1.74 


1.89 


Z.04 


2.19 


2.56 


Z93 


S700 


S800 


I.Oi 


I.IO 


U8 


(.33 


14-7 


(.62 


1.77 


1.9^ 


2.07 


Z.Z2 


2.60 


2.99 


seoo 


S9O0 


lo* 


I.IZ 


I.IO 


lis 


I.SO 


(.65 


1.80 


1.96 


2.(/ 


2.Z6 


2.65 


7.04 


S90O 


eooo 


1.06 


U4 


I.Zt 


(.37 


I.Si 


168 


1.83 


I!i9 


2.14 


2.30 


2.69 


3.09 


eooo 


6IOO 


1.08 


IJ6 


I.Z.4 


(.39 


I.SS 


1.71 


1.87 


2.02 


2.(8 


2.34 


2.74 


3.14 


6100 


6Z00 


I.IO 


US 


lib 


(.42 


I.SS 


1.74 


1.90 


2.06 


2.22 


2.38 


2.7S 


3.19 


6Z0O 


63O0 


l-tl 


I.ZO 


Its 


/44 


1.60 


l.7(, 


193 


2.09 


2.25 


2.42 


2.83 


3.Z4 


6300 


6/tOO 


1-13 


I3.Z 


1.30 


/.46 


1.63 


1.79 


1.96 


2.12 


2Z9 


2.45 


2.87 


3.29 


64oo 


6SO0 


LIS 


l.ti 


(.32 


(.48 


I.6S 


(.82 


199 


2.(6 


232 


2.49 


2.92 


3.35 


6S0O 


6b00 


l.)7 


;.Z5 


1.34 


(.51 


l.tg 


I.SS 


zpz 


2.(9 


2.36 


2.53 


2.96 


3.40 


66O0 


6700 


1-19 


1.2.7 


1.36' 


153 


1.70 


1.88 


2.05 


Z.22 


^.39 


Z.S7 


3.01 


3.45 


6700 


6800 


1.2.0 


I.t9 


138 


ISS 


1.73 


1.90 


Z.08 


2.25 


2.43 


2.61 


3.05 


.?.50 


6800 


6900 


m 


1.3, 


UO 


I.Sg 


I.7S 


1.93 


2.11 


2.29 


2.47 


2.65 


3.(0 


3.5F 


6900 


7000 


/.24 


)?>3 


ft 42 


1.60 


1.78 


1.96 


2.14 


2.32 


z.5o 


£.68 


3.14 


3.60 


7000 


7IO0 


/.it 


I.3S 


/.44 


(.62 


i.eo 


1.99 


2.17 


2.35 


2.54 


2.7? 


3.19 


3.65 


7IOO 


7Z00 


/.Z7 


137 


146 


(.64 


1.83 


2.02 


2.20 


2.39 


2.57 


Z.76 


3.23 


3.71 


72.00 


7300 


/.29 


1.39 


1.48 


(.67 


l.8(. 


Z.04 


2.23 


7.41 


2.6( 


2.80 


3.28 


3.76 


73Q0 


7400 


/3/ 


'.41 


I.SO 


(.69 


1.88 


2.07 


2.26 


Z.4S 


2.65 


2.84 


3.32 


3.81 


7400 


TS'OO 


/.33 


.4-2 


7.52 


(.71 


1.91 


2.(0- 


2.29 


2.49 


2.68 


2.S8 


3.37 


3.86 


7S00 


7600 


A 34 


/.44 


(.54 


(.74 


1.93 


2.(3 


2.32 


2.52 


2.72 


2.91 


3.41 


3.9( 


7600 


7700 


/36 


/.»6 


IS6 


(.76 


136 


2.16 


i.35 


25f 


2.75 


2.95 


3.46 


3.96 


7700 


7800 


/.3g 


l.<}^ 


(.58 


(.78 


1.98 


2.(8 


2.39 


2.59 


2.79 


2.99 


3.S0 


4.0/ 


■7800 


7900 


;.4o 


1.50 


1.60 


/.80 


2.01 


2.2( 


2.42 


2.62 


2.8Z 


3.03 


iSS 


4.07 


7900 


SOOO 


A4-Z 


I.Si 


I.6Z 


(.8J 


2.03 


2.24 


245" 


2.65 


2.86 


3.07 


359 


4.12 


8000 


8ZOO 


/.45 


I.Sb 


1.66 


(.87 


2.08 


2.30 


2.SI 


2.72 


2.93 


3.14 


3.68 


422 


8ZO0 


84oo 


A49 


I.60 


1.70 


(.92 


2.(3 


Z.3S 


2.57 


2.79 


3.00 


3.22 


3.77 


4.32 


8400 


BioO 


/.S2 


l.f>3 


1.74 


(.96 


2.19 


2.4r 


2.63 


2.85 


3.07 


3.30 


3.86 


-t.43 


8600 


esoo 


/.se 


1.67 


178 


2.01 


2.24 


2.46 


2.69 


2.92 


3. IS 


3.37 


3.95 


453 


6800 


90OO 


/.59 


1-71 


(.83 


2.06 


2.19 


2.52 


2.75 


2.98 


3.22 


3.45 


4.04 


4.63 


9ooo 


9Z00 


1.63 


1.7s 


(.87 


2.10 


2.34 


2.58 


2.81 


3.05 


3.29 


3.53 


4.13 


4.74 


9200 


9400 


/.66 


1.78 


1.91 


2. PS 


2.39 


2.63 


Z.87 


3.12 


336 


360 


4.22 


4,84 


940O 


9t00 


/.70 


l.8i 


1.9s 


2.19 


2.44 


2.63 


Z.94 


3.(8. 


3.43 


3.68 


4.3 1 


4.94 


96 00 


9800 


/■75 


m 


199 


2,24 


2.49 


2.74 


3:00 


3.25 


3.50 


3.76 


4.40 


5.04 


9SOO 



TABLE IV.— CURVES DESIGNATED BY RADIUS 



RADIUS 


MULTIPLY PC. 


DEGREE 






MULTIPLY PC. 


DEGREE 


FUNCTIONS 8Y 


Of CUKS/E 




RADIU5 


FUNCTIONS BY 


OF CURVF 


r 


.000373 




30S- 


/553232 


/S"-Si.i 


lO 


.00174-r 






3/0 


.05 4104- 


/8-33.B 


or 


.oozeie 






3/J- 


.05497 7 


(8-/6.0 


20 


.003491 






320 


.O5585-0 


n-sa.7 


2? 


.004-363 






325 


.05*722 


17-41.0 


30 


.005-236 






33 
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3P 


I93./9 


192.14 


191.11 


/90.09 


I89.0g 


188.09 


JO 






31 


187 /O 


IS6.IZ 


IBS. lb 


184-2.0 


I83.Z6 


182.32 


3/ 






32 


/8I.40 


180.48 


/79.58 


/7S.68 


177.79 


/76. 92 


32 






33 


/76.05 


ns.i9 


174.34 


/73.49 


/72.66 


17/83 


3? 






34 


;7/.02 


I70.ZI 


/69.40 


/68.6I 


167.32 


I67.0S 


34 






3S 


/66.28 


/65.5I 


/64.76" 


I64.0I 


l6i.X7 


/62.S3 


35 






36 


/6/.S0 


161. 08 


/6O.37 


IT9.66 


ISa.96 


ISe.27 


36 






37 


I57.5S 


IS6.90 


/56.22 


ISS.iS 


154.89 


/S 4.1.3 


37 






3B 


/S3.S8 


ISZ 93 


/52.29 


IS-/. 6 6 


IFI.03 


IS0.4\ 


■ 38 






39 


/49.79 


149.17 


/48.57 


147.97 


147 3 r 


146.78 


39 






4o 


/4e./9 


145.61 


/45.03 


l4tM, 


I43.B9 


I43.3i 


40 






41 


142.77 


I42.2Z 


141.67 


141.13 


/40.59 


I40.0S 


41 






42 


I39.SZ 


/3g.99 


/3e.47 


137.95 


/3744 


136.93 


42 






43 


136.43 


135.92 


/35.43 


'34.93 


/34.44 


/33.96 


43 






44 


133.47 


I3Z.99 


/ 32.52 


I32.0S 


131.58 


/3/./I 


44 






45 


no.u 


130.20 


IZS.7S 


/29.J0 


/28.B5 


/ 28.41 


45 






46 


/2797 


r27.53 


117.03 


/26.66 


/26.24 


/2 5.8/ 


46 






47 


/25-.39 


124:97 


I24.S(, 


li4.IS 


m.74 


/Z3.33 


47 






%% 


/22.93 


I22.S3 


IZZ.I3 


12/. 74 


121.35 


/20.96 


48 








/20,S7 


l?o./j 


ll%iL 


/1 9.43 


II9.0S 


118.68 


49 





TABLE VI.— NATURAL SINES AND COSINES 



SINES- 



DEGREES 



— 6D- 
( 
2 

3 
■* 

5 
6 

7 
8 

9 

lO 

II 

IZ 
13 
14. 

IS 

;? 

19 
ZO 

zr 

2Z 
23 
Z4 

25 

ze 

Z7 
28 
29 

30 
3/ 
3Z 
33 
34- 

35 
36 
3/ 
38 
39 

4.0 
4/ 
42 
43 
44 



MINUTES 



o' 



lO' 



.0029089 

.ozoaeos 

.03780(>S 

.0S5^'^o6 

.O7265S0 

,0900532 
.IO7«-2l0 

.ivi-rno 

.1593069 

1765-121 
.1936636 
1107561 
.2177844 
24*7433 

26 16277 
27*4324 
.Z9515E2 
.3117822 
.3283172 

.3447«( 
.3610821 
.377302I 
.3934071 
.40939Z3 

.4252528 
.4409838 
.4365804 
.4720380 
.4873.5/7 

.SOISI70 
.5175293 
.5323839 
.5470763 
.56/6021 

.S7S9S6S 
.5901361 
.bOA-liSk 

.bnasn 

.63/5784 

.6450132 
.65825/6 
.67IZ89S 
.6841229 
6967479 



20' 



50^ 



4-0'' 



JO' 



60' 



.ooooooo 
0/74524 
0348995' 
,0523360 
,0697JSJ' 

.087/SS7 
/045Z85 
,12/8693 
.139/73/ 
./i6434S- 

.1736482 
.1908(590 
.Z079II7 
.ZZ.43SII 
.24/9219 

,2 S«8/ 90 
.Z7S6374- 
.29237/7 
.^090/7O 
.3255682 

MiOZO I 
3583679 
.3746066 
.■3907311 
.4067366 

4226183 
:43837// 

.46947/6 
.4848096 

.5000000 
.5/50381 
.5299193 
J446390 
.53-9/929 

.5735-764 
,5877ffi-3 
HOIZISO 
f, 1566 IS 
6293204 

6427876 
.6560590 
.669/ 3o6 
.68/9984 
.694fe584 



.0058177 
.0232690 
,0407/31 
05-8/448 
.0755S89 

.09294-99 
.1103(26 
.1276416 
.I4A93I9 
.162/77.9 

.1793746 
.196 J/ 66 
.2135988 
,2306/59 
.2475627 

.Z644342 
.2812251 
.2979303 

.33/0634 

.3474812 
.3637932 
,3799944 
.3960798 
(1-120445 

427»838 
.4435927 
5)-59/665 
.4746004 
.4898897 

.S050Z38 
.5200/6 1 
.5348440 
.5495-090 
.5640066 

.57^323 
,S9Z4SI9 
.60645/ / 
.6Z0Z35J 
,63383 /O 

.6472334 
.6604386 
.6734427 
.68624/6 
.69883/5 



.0O97Z65 
,0261769 
.0436/94 
.06/0485 
.0784591 

0958458 
.II3Z03Z 
.1305262 
I478094 
.1650476 

I8ZZ3S5 
1993679 
.2164396 
.2334454 
.2503800 

2672384 
2840153 
.300705-8 
.3173047 
.3338069 

,3502074 
,3665012 
.3826834 
.3987491 
.4146932 

4305/ / / 
4461978 
•!MI7486 
.477/588 
.4924236 

.S07.3-384 
.5224986 
.5372996 
.55/9370 
,5664062 

.S9O7030 
.5948228 
.60876/4 
.6225/46 
.636078Z 

.6494480 
.66Z62P0 
h7SS90Z 
.6883546 
.7009093 



.OII63S3 
.OZ90847 
.0465253 
.06395/7 
.08/35-87 

.0937^08 
.II609Z9 
.1334-096 
1506857 
(679/5-9 

,/850949 
2022176 
,2192786 
.2362729 
.2531952 

,2700403 
Z868032 
,3034788 
.3200619 
.336S4.7S 

.3529306 
.3692061 
.3853693 
(WJI4-I50 
.4173385 

.433/548 
.4487992 
4-643269 
.4797/3/ 
.4949532 

.S(Oo426 
.5249766 
.53975-07 
:S543603 
.568801 1 

.5830687 
.597/586 
.611066b 
.6247885 
.638320/ 

.65/6572 
.66479.5^ 
.6777320 
.69046(7 
.70298/ ( 



.0145439 
0319922 
.0494308 
.0668544 
.08^2576 

IOI635I 
./I898I6 
,13629/9 
.1535607 

I7078Z9 

.ie795ZS 
Z05065S 
,2221158 
,2390984 
,2560082 

2728400 
2895887 
.3062492 
.3228 /64 
.3392852 

.3556508 
,37/9079 
.38805/8 
AOH-0775 
.419980/ 

4357'548 
4513967 
46690/Z 
*g22634 
.4974787 

.5/25425 
5274S02 
.542197/ 
.5567790 

.57/19 IZ 

.5854294 
.5994893 
.6133666 
.627057/ 
.6405566 

.6538609 
.666966/ 
,6798681 
.69256 30 
.70J-0469 



.0/74524 
.0348995 
0523360 
0697565 
.087ISS7 

.lOA-SZSS 
./ 21 8693 
J 391 73 1 
/564-345 
./736482 

/908O9O 
Z079/I7 
,22495/1 
,24192/9 
,2588(90 

Z756374- 
.29237/7 
,3090/70 
.3255682 
342020/ 

,3583679 
.3746066 
39073// 
.4067366 
.4226(83 

.43837// 
*539905 
.4694-7/6 
.4848096 
.5000000 

.SI5038I 
S299I93 
,5446390 
.559/929 
.5735764 

.5877853 
.60/8150 
.6/566/5 
.6293204 
.6427876 

.656O590 
.669/306 
.68/9984 
.6946584 
.707/068 



60' 



JO' 



40 



50' 



?0 



/O' 



O' 



DEGREES 



MINUTES 



COSINES 



TABLE VI.— NATURAL SINES AND COSINES 



59 



AS° 

46 

4-7 

48 

4-9 

SO 
SI 
52 
S3 
S4- 

5S 
56 
57 
58 
SS 

eo 

61 

ez 

63 
64 

65 
66 
67 
68 
69 

70 
7/ 
7Z 
7? 
74- 

7S 
76 
77 
7? 
79 

SO 
81 
82 

m 



86 
87 
88 
89 



MINUTES 



O' 



\o' 



20" 



lO" 



"40" 



50' 



"eo^ 



.707I06S 
7/93598 
73I3S37 
743/448 

.766044A 
.777/460 
.7880/08 
.7986355- 
S09OI7O 

SISISiO 
8290376 
.8386706 
.SASO/I-SI 
.iS7l673 

.8660254 
.8746/97 
.8829476 
.89/0065 
.8987940 

.9063O7S 
.91354.55 

.«oro49 

.9271839 
,9335804 

93969^6 
9455/86 
■9S'/0565 
'9563048 
96/2617 

.9659258 
9702957 
37*370/ 
.978/476 
.98/62 72 

9848078 
9876883 
990268 / 
9925462 
.99452 /9 

996/947 
'997564/ 
'9986295 
99939l»S 
:9998477 



.709/ So7 
72/357>* 
7333345 
.7450881 
7566/48 

.7679/ /O 
.7789733 
.7897983 
:g003827 
SI07Z34 

SZ0BI70 
.8306607 
,84025/3 
.8495860 
.85866/9 

567476Z 
.8760263 
,8843095 
,8923234 
.9000654 

907S333 
.914.7247 
92I637J 
,9282696 
.9346/89 

9406835 
94646/6 
95/95/4 
'9S7/S-IZ. 
,9620594 

9666746 
.9709953 
97/"02O3 
'9787*83 
.982/781 

9853087 
9881392 
9906687 
.99^8965 
.9948217 

9964440 
'9977627 
998777^ 
999488/ 
9998942 



.7 most 

yZ33690 
73S30S0 
.747025/ 
.7585/36 

7697 7 /O 
.7807940 
.79/5792 
.802/232 
S/24-229 

.822475'/ 
.8322768 
.8418249 
.851 //67 
.860/49/ 

.8689/96 
.8774254 
.8856639 
.8936326 
.90/3292 

.90S7SII 

.9158963 

,9227624- 

.9Z93475- 

,9356495 

94I666S 
.9473966 
.9528382 
.9579895 
.9628490 

.9674/52 
.97/6867 
.9756623 
.9793406 
.9827206 

,9958013 
.9S858/7 
99/06/O 
9932384 
.995/ /32 

.9966849 
.9979530 
9989/7/ 
9 995770 
.9999323 



7I3ZSOA- 
.7253744 
.7372773 
.7489SS7 
760AJlbO 

.77/6246 
78e608e. 
.7933533 
,8038569 
i/4/ 155 

.824/262 
,8338858 
.84339/4 
8526402 
.86/6292 

S703SS7 
S78BI7I 
i870/08 
S 94934-4 
.9025853 

,90996/3 
.9/7060I 
.9238795 
.9304176 
.9366722 

94264/5 
.9483237 
.9537/70 
.9S88I97 
,9636305 

.9«g/47(6 
.9723699 
.9762960 
.9799247 
.9832549 

.9862856 
9890/59 
.99/4449 
.99357/9 
.9953962 

9969/73 
998/348 
9990482 
.9996573 
.99996/9 



.7/52863 
.7273736 
.7392394 
.7508800 
.76229/9 

.77347/6 
.7844157 
.795/208 
,8055837 
.8/580/3 

8257703 
.8354878 
.8449508 
,854/564 
.863/0/9 

i 7/ 7844 
8802O/4 
£883503 
;8962285 
.9038338 

9//I637 
.9>8ZI6I 
.9249888 
.9314797 
.9376 8S9 

.9436085 
.9492426 
9545876 
9596418 
9644037 

36987/9 
9730449 
9769ZIS 
.9805005 
.983 7808 

.98676/5 
.98944./6 
99/ff204 
'9938969 
;9956708 

997/4-/3 
.99S308Z 
999/709 
.9997^92 
.999983/ 



717316 I 
.7293668 
.74// 953 
.7527980 
.76417/4 

77S-3ll\ 
.7862/65 
.79688 /5 
^073OlS 
,817480/ 

5274074 
.8370827 
.9465030 
,8556655 
.8645673 

,8732058 
.8815782 
.8896822 
,8975/5/ 
9050746 

.9123584 
.9/93644 
.9260902 
.9325340 
.9386938 

.9445675 
.950/536 
.9554502 
.9604558 
.965/689 

.9695879 
.9737//6 
.977S387 
.98/0680 
.9842985 

.9872291 
9398^90 
.992/874 
.9942/36 
.99593 70 

9973569 
998473/ 
999285/ 
,9997927 
.9999958 



7193398 
73/3537 
743/448 
.7547096 
.7660444 

J77/460 
.7880/08 
.7986353 
.8090/70 
.8I9ISZO 

SZ90376 
.8386706 
.8480481 
.857/673 
.8660254 

3746197 
S8Z9476 
89/0065 
.8987940 
906307* 

.9135455 
9205049 
.927/839 
.9335804 
.9396926 

9455/86 
.9S/0565 
.9563048 
.96/2617 
.9653258 

9702957 
.974370/ 
.978/476 
.98/6272 
.9848078 

.9876883 
.9902681 
.992 5462 
.99452/9 
.996/947 

.9975641 

.9986295 

.9993908 

.9998477 

/.OOOOOO 



SO' 



50' 



40 



?0' 



20' 



JO 



O' 



IV4/NUTES 



cos/Nrs 



TABLE VII.— NATURAL TANGENTS AND COTANGENTS 



TANGENTS 



MINUTES 



o' 



20' 



30' 



40' 



50 



60' 



5 
6 

r 
8 
9 

/O 

/•; 

17. 
13 
14 

IS- 

le 

17 
18 
IS 

Zo 

zi 
it 
z? 

es 

26 

27 
Z8 
29 

3o 
31 
32 
33 

34 

3S 
36 
37 
38 
39 

40 
41 
4z 
A-3 

44 



.0000000 
.01745-5/ 
.0349Z08 
.0524078 
.0659268 

.0874-887 
:ior/o4a 

.I2Z7546 
.I405408 
.1583844 

.1763270 
.I943803 
.^l^5566 
.•Z308682 
.24931.BO 

.2679492 
.-2 867454 
3057307 
.3249/97 
.3443276 

.3639 702 
.3B3S6II-0 
.4040261 
.4244748 
.4452287 

4663077 
.4877^26 
.5095254 
.53/7094 
.5J4309/ 

.577J50? 
.(,00860b 
.6248694- 
.6494076 
.6745085 

.7002075 
.7265425 
.753554-1 
.78/2856 
S037B40 

.8390996 
.9692867 
.9O0A0AO 
.932515'/ 
96y6888 



.0O29089 
.02O3650 
.0378335 
PFS3SSI 
07Z.SS0S 

.O904-Z06 
.1080462 
.125-7584 
.1435084 
.16/3677 

.\793Z79 
.\974oo8 
.2155988 
.Z33934Z 
.^524200 

.^7/06 94 
.2898961 
.3089/4-3 
.3281387 
.3475846 

3672680 
.387iOS3 
.4074139 
4279 /^/ 
.4487/87 

4698539 
4913386 
.5I3I950 
.5354465 
SS8II79 

.58/2353 
.6048266 
.6289214 
.6S3SSII 
.6787492 

rroASSris 

.7309963 
.758(248 
.7859808 
.8/46(18 

.S440688 
.8744067 
.^osessi 

.9379683 
■97/3262 



.0058178 
.0232753 
.0407469 
.0582434 
07S77SS 

P933S40 
.II09899 
.1286943 
. 1464784 
.1643537 

.IS233/9 
.2004248 
.2)86448 
.2370044 
.2555/65 

Z74-I94S 
.293052 I 
3I2/036 
3313639 
.350848J 

370S7Z8 
.330SS4I 
4108097 
43/3579 
.4522179 

4734098 
4949549 
,516875.5 
.539/952 
,5619391 

,5851335 
.6088067 
.6329883 
.657710 3 
,6830066 

,7089133 
,735469 I 
.7627/57 
.79069 7J" 
,8/94625 

J8490624 
.8795528 
.9)09340 
.94345/3 
,9769956 



.0087Z69 
.O 261 855 
.0436609 
f)€ll6Z6 
.07870/7 

.09tZ890 
,1139356 
,13/6525 
.1494510 
.I67J4Z6 

.I953390 
.2034523 
.2216947 
.2400 788 
.2586176 

.2773245 
.2962(35 
.3/52988 
.3345553 
,354/ (86 

?73984-7 
?9i9loS 
.4/42136 
.4348/24 
.4557263 

^7697SS 
.49858)6 
.520567/ 
.5429557 
.5657728 

.5890450 
.6/28008 
.6370703 
,66/8856 
.68728(0 

.7)32931 
.7399611 
.7673270 
.7954359 
.9243364 

.8540807 
.8847253 
.9I633IZ 
.9489646 
■9826973 



,0116361 
.029O97O 
.046S757 
.0640829 
ja8l6Z93 

.0952257 
.(168832 
.1346/29 
.1524262 
.1703344 

.(883495 
.2064834 
.2247485 
.243(5/5" 
.26)7234 

2S04597 
.2993803 
.^ 1 84998 
3378330 
35739S6 

.3772038 
3972746 
.4)76257 
,4382 75-6 
,4592439 

48055/2 
5022/89 
.5242698 
546728 1 
.5696/91 

.5929699 
.6)68092 
.6411675 
.6660769 
.69)5725 

7176911 
.7444724 
.77/9589 
.800(963 
,8292337 

.859)240 
.8899244 
.92/6963 
.9545083 
,98843/6 



,0145454 
.O320O86 
.04949/3 
067O043 
0845S83 

.[02\64\ 
.1(98329 
,)37J757 
.1554040 
,1733292 

.19136^2 
,209518) 
,2278063 
,2462405 
,2648339 

2835999 
,3025527 
.3217067 
34)077/ 
,3606795 

3805302 
4006465 
42)0460 
.4417477 
.46277/0 

.484\368 
.5058668 
.527983 9 
.5505/25 
.5734783 

.5969084 
.6208320 
.6452797 
.670284-5 
.6958813 

.722/075 
.7490033 
7766/(8 
.8049790 
.834/547 

.864(926 
.895/506 
,92709/4 
,9600829 
,994199 I 



.017455/ 
,0349208 
.0SZ4078 
.0699268 
0874-88 7 

/05-/042 
(227846 
./ 405408 
ISS3844 
I763270 

I943S03 
.212556e 
.2 308682 

2493Z80 
.2679492 

.2867454 
3057307 
.3249)97 
3443276 
,3639702 

,3838640 
4040262 
.4244748 
.4452287 
,4663077 

.4-877326 
.5095254 
53/7094 
,554309) 
5773503 

,6008606 
.6243694 
.6494076 
.6745085 
.700Z07S 

.7265425 
.753554) 
.78/2856 
.8097840 
.8390996 

.8692867 
9004-O4O 
.9^25(5) 
.9656888 
(.000000 



SO' 



JO' 



40' 



3D 



ao 



10' 



o' 



D£6)!Ef5 



MINUTES 



COTANGENTS 



TABLE VIII.— FROGS AND SWITCHES 



GUAGE=*'-84" 




FKOS 

NO. 


FROG 
ANGLE 


TURN0U1 


CURVE 


Theorefol 
LeoJ AB 


CHORD 
AC 


FROG 
NO. 


F?AD1US 


DEGREE 


4 


14-15' 


ITO.67 


?S"-46' 


37.67 


'37.38 


4 


4^ 


12-41 


190.69 


30-Z4 


4Z.37 


4Z.IZ 


4li 


■5, 


11-25 


235:4-2 


24-3/ 


47. 08 


46.85 


J, 


Si 


lo-zi 


28/^.85 


20-/3 


SI. 79 


5/. 58 


J4 


e 


9-32 


J39.00 


16-58 


56. SO 


ii6.3/ 


e, 


6'i 


8-4S 


3978f 


IA-Z(. 


ei.zi 


6/.03 


e'-i 


7, 


3-IO 


46(.4Z 


I2.-Z7 


65.92 


65.73- 


7, 


7^ 


7-38 


529.69 


lo-eo 


70.6Z 


70.47 


7< 


»■ 


7-09 


602,67 


9-31 


7S.3Z 


7S./9 




8.^ 


6-44 


SS0 3S- 


S-Z6 


80.04 


79.90 


s4 


'7 


6-2.Z 


76Z.7S 


7-3/ 


84.7.5- 


84-.6Z 


9, 


9| 


6-OZ. 


849.85 


6-45- 


89.46 


89.34 


9SI 


to 


S-43 


94/.66 


6-05 


94./ 7 


94.0S 


/O 


II 


S-IZ 


II39A 


5-OZ 


;o3.58 


103.4-7 


n 


/z 


4-4-6 


liSi.O 


4- -/-a 


II3.00 


IIB.90 


IT. 


/3 


4.-Z4 


IS^I.4- 


3-36 


/^^.42 


/ZZ.^i 


/3 


'4 


4-or 


184-9.6 


3-0& 


lil-Si 


131.7s 


14- 



TABLE IX.- A.S.C.F. SrANDARD RAIL SECTIONS. 



WCfGHT 

LBS. PER 

YflRO 


WIDTH 
or MWD 
INCHES 


WIDTH 
OF BASE 
//VCKtS 


WEIGHT 
LBS. PES 
VAflo 


WIDTH 
Of M«0 


WIDTH 
or 8/1SE 
INCHES 


w«Gin- 

L83. PER 
Y/IRO 


nm-rH 

OF HfflP 

mcms 


worn 

OF B/15E 

mcufs 


40 
45 

so 


2%' 


3% 
3% 
4)fc 
41-4 


6J- 
70 
75 

11 


2% 

27* 
Z'& 

Z% 


4Jfc 


^0 
95 

100 


25* 


■5H 
II 


'i^i9W,dfk'»"b?L^" 



TABLE X.- /NCM£S IN DECIMALS OF A FOOT. 



INCHES 





I 


E 


? 


4 


5 


6 


7 


8 


9 


10 


\l 


lOICHES 





recr 


.0833 


.'667 


.2500 


.3333 


4-167 


.JOOO 


.5831 


6667 


.7300 


,8333 


W7 





Jf« 


.0OS2 


.0885 


.17/9 


.E'SJ? 


.3385 


4ZJ9 


.SoSZ. 


.5885 


67/9 


.7f5i 


,8385 


92)9 


% 


>■« 


.0104 


.0937 


.177/ 


.2604 


.3437 


.4Z7/ 


.5104 


.59 37 


■677/ 


.7604 


.8437 


,927/ 


'/e 


4-,^ 


-OIS6 


,0990 


./8Zd 


.26 J6 


.34-90 


4323 


.5IS6 


.5990 


6823 


.7656 


.8490 


9323 


4)6 


'-if 


.0208 


.1041. 


./87i- 


.2708 


.3542 


4175 


.5208 


.6042 


f>X75 


.7708 


.8(4Z 


9J7J- 


•/4 


4fr. 


.OZ60 


.1094 


./927 


.2760 


.3i94 


44-27 


.5260 


.6094 


.6927 


.7760 


.8594 


.9427 


9l<. 


"/» 


.03IZ 


.//46 


./979 


.28/2 


.3646 


.4479 


.53(2 


.6(46 


.6979 


.78)2 


.8646 


,9479 


'I 


'/« 


.0365 


./(98 


.2031 


.2865 


.369ff 


.453) 


.5365 


.6198 


7031 


.7865 


.8698 


.953/ 


'Z 


'/-, 


.0417 


.(250 


.2(>»3 


.29/7 


.375» 


4183 


.54/7 


62 50 


.7083 


.7917 


.B750 


.9583 


'/t. 


%6 


,0469 


.I30Z 


2/35 


.2969 


.3802 


.4i3S 


.5469 


.6302 


.7135 


.7969 


.8802 


,9635 


V,s 


Vb 


.05ZI 


.1354 


.Z/K7 


.xzt 


.3854 


.4687 


.5521 


.6354 


.7/87 


.80 Zl 


.88^4 


.9687 


■5% 


'V* 


.0573 


.1406 


.2240 


.3073 


.3906 


.4740 


ft 7? 


.6406 


.7240 


.8073 


.8906 


.9740 


C 


*J. 


.0625 


I4S8 


.2292 


.3(25 


J958 


4792 


.5625 


.6458 


.729? 


.eies 


8958 


.9792 


34 


'*V 


0677 


.ISIO 


.2344 


.3/77 


.40/0 


.4844. 


.it77 


.65 (a 


.7344 


.9177 


.90/0 


.9844 




J-f 


.0729 


.1562 


.2396 


,32Z9 


.4062 


.4896 


.5729 


.6562 


.7396 


.8229 


9062 


.9896 


'9,fi 


'?-« 


078I 


./6)S 


.2448 


.3281 


■4NI> 


,494S 


-57i?P 


.66(i 


-7418 


.8281 


,91(5 


.9948 



TRIGONOMETRICAL FORMULAS 





SOLUTJON OF RIGHT TRIANGLES. 



I. si"nA = ^==«8 2. <iosA = 4=Sin8 3. toiiA = ^ = coiB 

4. co+A = ^-= ionB 5. sEcA = f- ■=.cosecB s. cosecA=-^= secB 



VenA=4 = ^ 



8. exsec 4 = -5 



SOLUTION OF OBLIQUE TRIANGLES. 



9. 



Sin A 



sin A, 



II ^=-^ 
"■ am C c 



sinS ~ b '"• jinC ~ c 

It. A + B+C = /80° 13. ^('A+Sj=90°-iC 

15. A = ^(A*B)ii(A-B) 16. B=i(A-i-B)-^(A-B) 

17. area = J tc Sin A Let s = ^(a+!>+c) 



18. sin^A ='\|S3^3 19. oreo=Vs(s-o)(s-y(s-c) 



2(7. sin'A + cos'A = I 
22. verjA=l-co5A 



GENERAL FORMULAS. 

Sin A 



2'- S7X=^'"'A 



23. exsec A = sec A- 1 = 



vers A 
cos A 



-MISCELLANEOUS FORMULAS AND THEIR APPLICATION 



1. Extra VVi'd+h of Q\ioqe on Curves. 

The (juoge should be widened /^^ for each degree. cT curve. 

2. E]evotion of outer Roil on Curves. 

For a speed of 55 miles per hour Me elevation = Z /(degree of curve). 
The Gievafiort varies OS %e square of the speed. Thus for a 4° 

curve and <j speed of 40 miles per hovr elevat/on =2y4Xh==j = 4^. 

3. Middle Orc/inates for curvinj Roils. 

'for a so' roil Hie ordinate ■= .OZ /.(^degree, of curv^ . The ordinate 
varies os We square of the length of rail. Thus for on 8' curve 

and a 26' roil ordinate =.02x3 xl^j = 12 

4. Rule for Keeping Joinfe souore on a Curve. 

Cut" a, rail of any lengm at a point distant from center of nail 

|i-X^-jjyDj inches. In this formula L = length of curve in feef 

and D = degree of curve. Use the longer piece on me outer 
rail ana tne shorter piece on the inner rail. 

S". E.xpansion of o Ste&l Rod. 

Steel expands .01 per 100 for each IS° F. rise in ttmperoture. 
Thus if rte temperature, changes tram 0° ib 90° a 30 rail will 

^%pand (olX^gX^) =.0/8' 

€. 7b determine the Degree of Curve of a IrocK wimout o Troffsir. 
First Method. On standard guage frock the degree of curve = f-^, 

in vvhioh C = long chord oT outer guage line tangent lb inner guage 
line, the middle ordinate temg Hie qua^e of the tracK. 

Second MeHiod. If Ine long cfiord of outer (guaqe line = 6Z the 
middle ordinate in incnes = degree of curve.. 



MISCELLANEOUS FORMULAS AND THEIR APPLICATION 



7 Compensation for Cvirvature. 

To make, r-esistooce on o curve eauof A resistance on a tonqerit 
decrease 1fie grade on the curve .OS'Z K(degree of Curve). 

8. Tons of Rail per Mile of TracK. 

The number of tons of B£40 }bs. in a mile of track'=^Y(vie'i^ki 

per ijardj. Thus for a S6 lbs. rail tons per mile = -^xS6=88. 

9. formula qiyinq the Radius of o Reversed Curve between 
Parallel Tangents. 

Let p = perpendicular distance befweea tanysnts, 

and d= length of chord from RC. lb P.T. 

ji 
Then Radius = ^— (sxocf' formula) 



10. Approximate Values of E, C and M for o curve of 
Radius R and Degree D. (Wee totle W) 

If A is less than Zo°, 

I. £'=44'<§- (°pp'-°-^) 

II. M='^X^X^ {opf"-'"'') 
'"• '"^ " 8^ (appron) 

IV. C -llBRM (approx) 

As A mcreoses bsijond Eo' fie error in using Wese Tormulos 
increases more ropidlij, forffiu/os I and '" qiving values 
foo sma// and formulas l\ oftd IV qiving values foo large. 

11. Correction For Curvo^ufe m choining Tracts. 

The correction for fl Wo' station = .04 X {degree of curve). Fach 
station should be shortened hif this amount when chaining on inner 
rail and lengtnenec/ bij we same atnouni when chaminy on outer rail. 



IIISCELLANEOUS FORMULAS AND THEIR APPLICATION 



IZ. Correction -for Grade in choininq TracK. 

In choming on u qrode each too' stolon shoulii be le/rgih&je.^ b^ 
an amount eaual t> fie sijuore of the qrae/e dtvi'd&d by Zoo . Thus 
on a^ 3X groi/e tie cMi-rettton per stof/'oa /s 555 -.04-s' and 
the correct/on per mile SZ.S x.oAS = e.376 . 

I" its jenera/ form ihi's formula becomes l^~TZ' '" ^hich b = 
me base of o ri'qht Trionqle and h ihe ol^'ifude,, h bsi'nj small 
In comparison wlfh o. f( = the omourif ihe hifpofhenuse is (onjer 

lhon the. base. Thus 10 \aij'in<j off a right-ong/e<l disTa/ice of 

66' suppose an oSsiac/e /'s encountered but o poi/ti' ^^^ ^^ sot 
S.s' off of ^he r.i'ghi-on^/ed line • The distance on me. hifpolhe- 



Cuse w,// be 66+2;^ = €,t.o4' 



13. M<;1Uoi cf locating a Curve hij Offsets winoi/f a Transii. 

Aaproniwote offset from tonjent -^f-^J O , in yvhich L = len^ilt of 
curve a<yi D = decree of curve ■ 

Ciien a E°-3o' curve. station of RC,= /76/32. fj'e<fu!rej ii 

sef points at each station on ihe curve. 




Point a = PC. of curve. 

Extend the tanqent from a to d maKi'nq aa = 63 • 

cd = ^(/^) XIS = /.ol' Measuring GS' from a and l.ol' from d 

/oca/es station m oi «. . 

/-oco/e point h iu measuring 68 from c and I.OI from a . be is 

tongenf to me curve at '^ . r t/ \i 

Extend Ac * e rnoKing ce ■= 100'. ef = ff!^jK2.5 =Z.09 

Measuring lOO' from c and 2.09' -from e locates STation 178 af f. 

Ef.tend chord cf fe h moKing fh''oo'. ZXi.os = 4.l8'=i^g. 

Meosur'inq loo' from f and 4.18' from h locates station 179 at ^. 

Locate the Tewa'ininq stations same as station 179. If fte 1st 
station is near t^e P.O. set the tna sJoJion irom original forijeiit. 



6S APPENDIX.— FIELD ENGINEERING WITHOUT A FIELD BOOK 



Let A = any onq/e exyoresserf in degrees and decimals of o Jeqree. 
rai? - /foTvro/ tanqenf of A. 
Tf- radius of a curve wAose degree = D. 
A moi/ he expressed in terms of fan t>if Me fjlonmg formulas: 

(\) A^S7.i(tan-^J for values of tot from Olk^S 

(2.) A=[60-!^(l-oil-^ti),)-.&+1an f<:^ -lalue^ of ten from.ZBh.SO 
(3) -A= l6o~l^(t,t-.l)Jfaff-^(.7S--fai!f for waives of hn from .50 lo.ys- 

(fir) A "jeo- '■^(io„-.f)jfoii -.01 for yokes of fan from.7Sfo Iflo 

For approTf.>ma1e. Tssolfs fhe ohove formulas mou be simplified 
OS follows: 

(S) A =S7.ZTdn for solves of ton "frar O fo.SS 

(e) A'[60-^(h»-.^l/on for values of tan frvm .ZS t, LOO 

f? moif he expressed in terms of O as follows: 

(7) R= -0^-^.07^0 

ERROR IM USING F0;?MIILAS 5 AND 6. 



Tat\qer& 


P^i' 


Anqre by 
Form.e 


A note 


Err^or irt 
Minutes 


Tangent 


Angle bD 
Form, s 


Exoct 
Anole 


Error tn 
Mmufes 


aos 


Z'-SI.9' 




2°-i/.8' 


-fo.l 


0.5 


26°-40' 


ze-33.9 


+ 6./ 


O.I 


5-43.1 




S-42.(, 


+ 1.2. 


0.6 


31- O 


30-578 


+ 2.2 


0.2 


11-27.6 




ii-/8.e 


+9.0 


o.-r 


3S- O 


34-S9.5 


+O.S^ 


0.25 


14- /9.S 


I4°-Z2S 


i^-oi.-^ 


+20.3 


0.8 


38-40 


38-39.6 


+■0.4 


0.3 




n-o 


I6-4-1.0 


+/ao 


0.9 


4-2- 


AI-S9.2 


+0.8 


O.A 




2Z-0 


21-48./ 


+ 11.9 


l.o 


4J-P 


45- O 


0.0 



ERROR IN USIMQ FORMULA 7"- 



D 


^rv* 


Exact 
F?odius 


Error 


D 


Radios by 
Form. 7 


Exact 
Raaivs 


Error 


o'-/5' 


229/8.34 


ZZ9IS.33 


+.ol 


11° 


sai.67 


S2I.67 


O 


0-30 


//459.20 


ii4sa./9 


+.OI 


IZ 


478.34 


478 J4 


o 


o-as 


7S39.49 


7633.49 


O 


13 


441.69 


441.62 


+.01 


1- o 


5729.65 


5729.6? 


o 


14 


4./0.28 


4-/0.28 





I-30 


7S/9.83 


38 /9. 8? 





IS 


383. 07 


383.06 


+.OI 


2 


2864.94 


2 86 4.9 J 


+ .01 


16 


359.27 


359.26 


+.OI 


■3 


/9/0.08 


19/0.08 





n 


33«28 


338.27 


+.01 


4 


/432.6g 


I43S.69 


o 


18 


3/9.62 


3/9.62 





5- 


II46.Z3 


1146.28 





19 


JOS. 94 


30Z.94 





6 


9SS.3 7 


9SS. 37 


o 


ZO 


287 94 


^B7.94 





7 


BI9.0Z 


8/9. 02 





25 


23/. O/ 


Z3I.OI 


o 


8 


716. 78 


7/6. 78 


o 


30 


193.18 


193.19 


-.01 


9 


637.ZS 


637.27 


+.OI 


35 


166. 26 


166.2.2 


-.02 


la 


■S73,e3 


S73.69 


o 


40 


146. /6 


146.19 


-.03 
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ERffOR IN USING FORMULAS 1, a., 3 AND 4-. 



Tongert 


Angle by 
Formula 7 


Exact 
Angle 


Error 
Miiufe 


7&/>Jat 


Aojte by 
rorim/la S 


Angle 


Error 


.oosr 
.01 

.oz 

.03 
.04 


0--/Z2- 
0-3*.^ 
I~08.8 
1-4-3.1 
Z-17.4 


0°- I7.S' 
0-54.4 

/-oaa 

1-13.1 

2.-I7.1- 


O.O 
0.0 
0.0 
0.0 
0.0 


.25- 
.26 
.27 

.11 


M-34.0 
15- 06.3 
/f-3R4 
I6-I0.-3 


M"-02.2' 

M -34.r 

IS- 06.6 

;f-3«f 

/6-/0.3 


-on 
-as 

-0.3 

-0.1 

O.O 


.OS 
.06 
.07 
.OS 
.09 


3- Z6.0 
4.-00.3 

S-08.6 


Z-S/.8 
3-26.0 

4^-oo.a 
■*-34.4 


O.O 

O.O 

+ 0./ 

+O.I 

0.0 


.30 
.31 
.32 
.33 
.34 


/6-4S.O 
/7- /3.5 
/7-4<?.8 
I8-IS.9 
18-4-6.8 


I6-4S.O 
17- 13.4- 

ia~ is.'b 

18-46.7 


op 

+ O.I 
+ O.I 
+O.I 
+ O.I 


./O 
.11 
./2 
.13 
.I4- 


5-4-Z.7 
6-/6.7 

r- 24. <? 
7-58.2 


J-4-Z.6 

6- /6.6 
6-J0.6 

7- 24.4 
7-SS.2 


+O.I 

+O.I 

0.0 

0.0 

0..0 


.35 
.36 
.37 

.39 


I9-I7.S 
/9-49.0 
^0-/8.3 
20-49.4 

a;-/8.3 


19-17.4- 
19-47.9 
to -18.3 
ZO-48.4- 
ZI-18.3 


+O.I 

+O.I 

O.O 

O.O 

O.O 


.IS 
.16 
.17 
.18 
.19 


8-3I.S 
9 -OS. 'I, 
9-3B.e 
lO-IZ.Z 
/0-45.4 


S-3I.S 
9-OS.4 
9-38.9 
lO-IZ.Z 
IO-4S.S 


O.O 
O.O 

-O.I 
0.0 

-O.I 


.40 
.41 
.42 
.4-3 
.4-4 


2/- 48.0 
22- /75- 
22-46.8 
23-/5; 9 
23-4;4.» 


zi-^e.i 

22-/76 
22-46.9 
23 - 16.1 
23 -45.0 


-0.1 
-0.1 
-O.I 
-O.Z 
-O.Z 


.20 
.21 
.ZZ. 
.23 

.?5 


ll-lff.4 
II- 51.4- 
;2-24.2 
12-56.8 
/3 -29.3 
/4--0/.6 


II-/S.6 
II -SI. 6 
12 -Z4.S 
12-57 Z 
(3-29.7 
/4-02.2 


-oz 

-O.Z 
-0.3 
-0.4 
-0.4 
-o,6 


:as 

.46 
.47 

..fo 


24-/3.5 
24 -4Z.O 
2S-/0.3 
25"- 38.4 

26 -oe.3 

26-34.0 


Z4-/3.7 
24-4Z.I 
25 - /0.4 
25-38.5 
26-06.3 
26-33.9 


-O.Z 

-O.I 
-O.I 
-O.l 
O.O 
+ O.I 



Ibnjcnf 


tormvia 3 


exact 
Angle 


Error 

inZt„, 


Tongeii 


An^te ty 
Formula 4 


Exact 
Angle 


Error 


.so 


Z6°-33.8' 


26'- 33.9' 


-o.l 


.7S- 


36-- 5/. 9' 


36'-S2Z' 


-0.3 


.5/ 


Z7-OI.I 


27-. OI.3 


-0.2 


.76 


37-/5.8 


37-14.1 


-o.l 


.52 


27-Z8.3 


Z7-28.5 


-0.2 


.77 


37-3S.S 


37-35.8 


-0.3 


.53 


27- 55.3 


27-55.4 


-O.l 


.78 


37-S7.0 


37-.5;r3 


-0.3 


.54 


E8-2Z.O 


28-22./ 


-O.l 


.79 


38 -/8.3 


38-/8.5- 


-O.Z 


.SS 


28-48.5 


28-48.6 


-O.l 


.80 


38-39.4 


38-39.6 


-O.Z 


.56 


Z9-/4.8 


29- 14.9 


-O.l 


.81 


39-00.-3 


39-00.4 


-O.l 


.57 


29-40.9 


Z9-4).0 


-O.l 


.82 


39-2/.0 


39-2/./ 


-O.l 


.58 


30-06.7 


30-06.8 


-O.l 


.83 


39 -4/. 5 


39 -4/. 6 


-O.l 


.59 


30-32.3 


30- 32.4 


-O.l 


.84 


40-0/.8 


40- OI.8 


O.O 


.eo 


yo-S7.8 


30-57.8 


O.O 


.85 


AO-ei.'i 


40-2I.9 


0.0 


.61 


31- 22.9 


3/-23.0 


-o.l 


.86 


40-4/. 8 


4o -41.7 


+ O.I 


.62 


31-47.9 


3/-4Z9 


O.O 


.87 


4-/-OI.S- 


4/-OI.4 


+ O.I 


.63 


32- /2.7 


■32-1277 


0.0 


•S* 


4-l-SI.O 


4/ -20.9 


+ O.I 


.64 


3Z-37.Z 


3Z-37.S. 


O.O 


.89 


4-1-40.3 


4/ -40.1 


+ 0.2 


.65 


33-OI.S' 


33-OI.4 


-fo.i 


.90 


41- ^9.4 


AI-S9.Z 


+0.2 


.66 


33- 256 


33-2S.S 


-hO.I 


.91 


42-/8.3 


Ai- 18.1 


+ 0.2 


.67 


33-49.5 


33-49.3 


+0.2 


.92. 


42 -3 TO 


42-36S 


+0.2 


.68 


34-/3.( 


34-I3.0 


-l-O.I 


.93 


42-SS.S 


42-55:4 


+O.I 


.69 


34-36.5 


34 -36.3 


+0.4 


.94 


43-/3.8 


43-13.7 


+O.I 


.70 


34-59.7 


34-53.5 


+0,2 


.9S 


4^-31.3 


4-3-31.9 


0.0 


.71 


35-?2.7 


3S-IZ.S 


+0.2 


.96 


43-49.8 


43-43.9 


-O.l 


.72 


35-45.5 


3S-4S.Z 


+0.3 


.97 


44-075 


44-07.6 


-O.l 


.73 


36-08.1 


36-07.8 


+0.3 


.98 


44-SSjO 


-44-iS.3 


-0.3 


.74- 


36-30.4- 


36-30.1 


+0.3 


.99 


44-42.3 


44-42.7 


-0.4 


.75 


36 - 52.5 


36-SZZ 


+0.3 


I.0O 


44-S9.4 




-o,6 



APPENDIX.— FIELD ENGINEERING WITHOUT A FIELD BOOK 



Use of Formulas. 

Given a A^ curve. A = 57-° -^4'. To ^tnt/ TT 

^A = /S'-fZ'. Bu trial tiin ^1^ is -found Ih be betiveen .3 ona A 

sines if isn = .4 in formu/o (6) A = 22"- o' 

on J if "tan - -^ in form via (6) A - 17-0 

Qnanae of ./ in Ian chanoes A fcy S'-O' 
la'-sz ill 

r-sa' 

To/?ji4 /pes tetvveeo .Z? and .SO Therefore use formula (z) 

If -tcin=.3A- in formula (a) A = IS.r8°= l8'-46.%' 
If ton = .35' in formula (z) A - /9.S9i= /9-I7.S 

Chonfe of .01 in tw changes A by o'-soy' 

le'-sz' 



'''-°^ . -Y-{.i)~.04 .5+.0/l.=.3'^ = appro^firnafe tonjl^- 



I8-46.S £L(x)l) =00169 .34 +.00169 =.dA^\69 = ion i^. 

Sy fhrmvia (7) ff=~~ +.073(4.) = 14-32.69 
T=/?i>i?^i = J43Z.69 X.3A-I69 = 4-85. 54- 

Exocf len /e-SZ' = .34/73 , Error .00004 
£xacf T = 489.S3, Error .OS'' 



Sin^A and cos^A mou ie aerived from te/r-gA bif combining 
J^e two formulas, 

_^ fsi/)'-^& + coj'J:/! = ton'^A 

_ j_— ^ ^ '"T ^^^l^^ 

and f_ =257/7/4. 

cos J A 

Al^ vers^a = /-cos^il. fxsecjA = Sec^A-/ =^^^-' . 

E^/fexsec^A. C = ZF^5'in^&. M=lfveri^A. X^Rsina, Y=lfver5A. 

Thus anu fund/on of a curve maij be found h'f first 
hnjinq tan A or ton^ & • 



APPENDIX.— FIELD ENGINEERING WITHOUT A FIELD BOOK 



7b find an angle whose tangent' is greater Hian AOO f/na 
lie anj/e corresponding ^ jr- and suhfraci fro/n 9o'. 

Given tan = /.Z4-& To find A . 

-—!■ = .802J682. 

/.Z4.6 

This number //ei between .7S oa</ /.Oo Therefore use form- 
ula (4-). 

Sobsfituting ton = .^0Z568z in iormula (4) gives 38'- 44.8' 
90°- (is'-M.i') =jy'-/S.z' = A . 
Exact A = S/-/f.o', errror o'-o.i 



.To find the tangent of op angle t^reafer than ^S' ZbKe. 
He reciprocal of ihe fangenf of \9o'- the angle:). 

fpeauired the tanqent of J6'-4-3 . 
90°-(s6-4i') = 33'- '7' 
If ton - .7 in formula (e) A= ^f-d 
If fan = _^ in formula (ej A = ?/-o 
Change of ./ in tan chanjei A bj 4°-0 
33°- 17' ^17. 

l'~ ° , -^ (.1) = .06 .6^.0(, = .66 = approximate tan 3i'-i7 

Tan 33°- n' lies between .SO and .7S' Therefore, use formula (3) 

If tan = .66 in formoia (3) A = 33-^5.6' 

If tan = ^ in formula {}) A= 3i- 0K^_ 

Change of .01 m tan cVianges A b^ (?-?4.l 

33°-;7' ,, „ , 

33-0/.5' ILL/oi) =.0064-3 .<1>S tOOb'H =.(,i64i = tan 3i-l7 

-^5^3 = ;._5E339 = fez? S6°-4-3' 

fTxacf tan S6'-43' = I.SeiBS, BTrrar . 0000 7 



